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ABSTRACT 
I contend that perceived environmental uncertainty should be divided into a new pair 
of uncertainty components, which I label object and relations uncertainty. Object 
uncertainty is defined as an actor‟s inability to predict the future accurately due to a lack 
of information about object items (i.e., tangible, reducible, asocial items). Relations 
uncertainty is defined as an actor‟s inability to predict the future accurately due to a lack 
of information about relations items (abstract, reduction-resistant, social items). 
I contend that the object-relations uncertainty component-set is supported by 
uncertainty research and categorization theory. First, these two components are supported 
by the works of a variety of prominent organizational and decision-making theorists who 
portray uncertainty with both object-like and relations-like qualities. Second, this 
component-set is supported by categorization theory, which identifies the object and 
relations categories as a fundamental pair of superordinate categories that individuals 
activate as they make sense of their certain and uncertain environments. 
To validate this new component-set I conducted two studies on two different samples. 
In the first, respondents compared multiple uncertainty statements that expressed 
different degrees of object and relations uncertainty. I found that respondents perceived 
object and relations uncertainty as distinct. Without any priming, respondents rated 
uncertainties from the same component (i.e., object-to-object or relations-to-relations 
comparisons) as similar, while they rated uncertainties from different components (i.e., 
object-to-relations comparisons) as dissimilar. Moreover, these respondents ordered the 
uncertainties along an axis based on the degree of object or relations component they 
perceived. 
In the second study, respondents were presented either an object or relations 
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uncertainty and asked to rate the appropriateness of a variety of uncertainty responses. I 
found that respondents who perceived object uncertainty preferred different responses 
than respondents who perceived relations uncertainty. For instance, respondents 
presented with object uncertainty preferred augmenting the gathering and processing of 
information, while respondents presented with relations uncertainty preferred to alter the 
coordination metrics that guided their relationship with transactors.  
In summary, I find that object and relations uncertainty are perceived as a set of 
uncertainty components, and account for actor-response variance that is not otherwise 
accounted for by the more traditional explanatory variable „degree of uncertainty‟. 
 
Keywords  
components of uncertainty; environmental uncertainty; object uncertainty; perceived 
environmental uncertainty; PEU; relations uncertainty; types of uncertainty; uncertainty; 
uncertainty response 
  
- Page v- 
 
ACKNOWLEDGMENTS 
I am reminded of a T-shirt slogan (philosophy of the god‟s) that seems particularly 
suited to describe the path this dissertation has taken. The slogan reads, “NOT ALL 
THOSE WHO WANDER ARE LOST”… To all those who allowed me to wander, I 
extend a heart-felt thank you. Your seemingly unlimited patience was a contribution 
equal to all others. 
Angie „WE‟ have done it. Yes, „WE‟ ... You put as much effort in supporting me as I 
put into this dissertation. You continue to earn my love and respect. 
Wil and Jo, I hope this endeavor is an example to you. There is no such thing as 
destiny for the smart. They are found wanting as often as others are. It is hard work – that 
quality that your mother exhibits in spades – that is to be treasured more than 
intelligence. Granted, intelligence is nice to have and to develop. 
Of course, I would like to give a nod to the other members of my proposal and 
dissertation committees that directed me towards a final product that has been deemed 
worthy. Everyone had valuable thoughts that are part of this work – thank you. 
Dissertation Committee: 
Supervisor:   Glenn Rowe, Richard Ivey School of Business 
Internal Members:  Allison Konrad, Richard Ivey School of Business 
   Michael Rouse, Richard Ivey School of Business 
UWO Member:  Barbara Pierce, King‟s College 
External Member:   Richard Priem, Texas Christian University 
 
Proposal Committee: 
Supervisor:   Glenn Rowe, Richard Ivey School of Business 
Internal Members:  Chris Higgins, Richard Ivey School of Business 
   David Loree, Richard Ivey School of Business 
   Michael Rouse, Richard Ivey School of Business 
Glenn, above all else, I thank you for two things. First, thank you for cleaning up the 
messes I seemed to generate every time I dealt with the administrative aspects of the PhD 
- Page vi- 
 
program. You were the only one who was remotely comfortable with the fact that I was 
only able to apply a part-time commitment to this study. Second, your advice was always 
appreciated. I learned more about generating a study from my time spent with you than I 
did from the rest of my experiences in the PhD program. 
David, I would like to thank you for continuing to serve on my proposal committee 
despite being justified in feeling that I let you down by not buckling down and getting 
this dissertation completed during your term as my advisor. David, OT was an 
inspirational class – one that has influenced this work as well as my teaching style. 
Richard, you were so kind to fill in for Leonard Love. Having such an accomplished 
researcher, with a history with the uncertainty construct – commend me on this document 
was the highlight of the dissertation defense. Your thoughts, even more than the pass/fail, 
were what I was anticipating the morning of the defense. It is rewarding to be validated 
by someone with a background in uncertainty.  
Michael, I truly appreciate that fact that you sat on both the proposal and dissertation 
committees. Moreover, I believe the guidance you provided during the proposal 
preparation stage was invaluable. You helped me shed many of the non-vital ideas that I 
had been foolishly trying to keep around – ideas that were mudding the early versions of 
this work. 
Barbara, I tried to make your tenure within the PhD program look expeditious. I only 
hope someone offers me he same kindness. I want you to know that I had your 
dissertation open more than a few times as I wrote mine. I tried to emulate the manner in 
which you conveyed a complex argument so simply. 
Chris, I do not know whether you remember or not, but you offered some sage words 
- Page vii- 
 
to me, at the Grad Pub, that kept me from being my own worst enemy. When I admitted 
that I was holding off sending drafts in to my committee, you laughed and stated, “Just 
get it done, they only want to sign it and get you off the books”. You so succinctly 
reminded me that this work was a demonstration of my education. That was a turning 
point for the production of this dissertation.   
Allison, I have not always felt that I had the support of the OB group during the past 
several years. It was generous of you to step in and be their witness in my defense, 
despite the fact that this topic was outside your normal purview. P.S., after the questions 
you directed at me, I do not think I am likely to count sheep the next time I am trying to 
sleep. Instead, I am likely to recite the validity types: (i) construct (convergent, 
discriminant), (ii) internal, (iii) external, (iv) criterion (predictive, concurrent), (v) 
conclusion, and back to (i) again.... 
 
Finally, I would also like to announce to everyone that the completion of this 
document also marks another milestone. With the submission of this document, I start a 
coca-cola free existence. I officially move on from my 6-pop per day addiction. 
  
- Page i- 
 
TABLE OF CONTENT 
Certificate of Examination ............................................................................................... ii 
Abstract ............................................................................................................................. iii 
Keywords ....................................................................................................................... iv 
Acknowledgments .............................................................................................................. v 
Table of Content ................................................................................................................. i 
List of Tables .................................................................................................................... iii 
List of Figures ..................................................................................................................... v 
List of Appendices ........................................................................................................... vii 
Section I: Overview ............................................................................................................ 1 
Chapter 1: Introduction to Object and Relations Uncertainty ..................................... 2 
Object and Relations Uncertainty Defined ...................................................................... 4 
Assertion #1 – Distinct Perceptions ................................................................................. 5 
Assertion #2 – Unique Responses .................................................................................... 7 
Assertion #3 – Contribution of a Non-Aggregate Measure of Uncertainty ..................... 8 
An Illustration of Object and Relations Uncertainty ........................................................ 9 
Outline of Dissertation ................................................................................................... 12 
Section II: Perception-Hypotheses ................................................................................. 17 
Chapter 2: Hypothesis Development .............................................................................. 18 
Literature Review: Existing Uncertainty Component-Sets ............................................ 19 
Literature Review: Object and Relations Uncertainty in Organizational Theory .......... 33 
Literature Review: Object and Relations Categories in Categorization Theory ............ 44 
Implication of Three Literature Reviews ....................................................................... 48 
Perception-Hypotheses ................................................................................................... 49 
Chapter 3: Methodology .................................................................................................. 52 
Instrument ...................................................................................................................... 52 
Uncertainty Statements .................................................................................................. 58 
Sample ............................................................................................................................ 63 
Statistical Tests ............................................................................................................... 67 
Summary of Methodology ............................................................................................. 71 
Chapter 4: Results ............................................................................................................ 74 
Test #1: MDS – The Perceptual Map ............................................................................. 74 
Test #2: Confirmation of MDS Results Using Validation Scores ................................. 90 
Test #3: Construct Validity of Uncertainty Statements ................................................. 95 
Section Summary ......................................................................................................... 107 
Section III: Response-Hypotheses ................................................................................ 110 
Chapter 5: Hypothesis Development ............................................................................ 111 
- Page ii- 
 
Literature Review: Responses to Uncertainty .............................................................. 111 
Hypothesis Development ............................................................................................. 131 
Chapter Summary ......................................................................................................... 137 
Chapter 6: Methodology ................................................................................................ 139 
Methodology Overview ............................................................................................... 139 
Instrument .................................................................................................................... 140 
Uncertainty Statements ................................................................................................ 145 
Response Statements .................................................................................................... 149 
Sample .......................................................................................................................... 151 
Statistical Tests ............................................................................................................. 154 
Chapter 7: Results .......................................................................................................... 156 
Loadings of Response Variables .................................................................................. 157 
Confirm Manipulation of Degree of Uncertainty ......................................................... 160 
Confirm Manipulation of Object and Relations Uncertainty ....................................... 166 
Evaluating Respondents‟ Responses to Uncertainty .................................................... 172 
1. Information Augmentation Responses ..................................................................... 173 
2. Avoidance Responses ............................................................................................... 181 
3. Options Responses ................................................................................................... 186 
4. Limiting Internal Behaviour Responses ................................................................... 194 
5. Limiting External Behaviour Responses .................................................................. 201 
Summary of Response Findings ................................................................................... 207 
Test for Autocorrelation ............................................................................................... 211 
Section Summary ......................................................................................................... 213 
Section IV: Summary .................................................................................................... 216 
Chapter 8: Contributions / Limitations / Future Research ....................................... 217 
Conclusion .................................................................................................................... 217 
Contribution to Component of Uncertainty Research .................................................. 225 
Contribution to Organizational Theory ........................................................................ 231 
Implication for Education ............................................................................................ 234 
Practical Contribution .................................................................................................. 234 
Limitations ................................................................................................................... 235 
Appendices ...................................................................................................................... 238 
Bibliography ................................................................................................................... 281 
Author CV ...................................................................................................................... 294 
  
- Page iii- 
 
LIST OF TABLES 
Chapter 1: Introduction to Object and Relations Uncertainty ..................................... 2 
Table 1.2: Uncertainty Scenario ..................................................................................... 10 
Chapter 2: Hypothesis Development .............................................................................. 18 
Table 2.1: Existing Uncertainty Component-Sets .......................................................... 21 
Table 2.2: Depictions of Object-like and Relations-like Uncertainty ............................ 36 
Chapter 3: Methodology .................................................................................................. 52 
Table 3.1: Uncertainty Statements used in Similarity Ratings ...................................... 59 
Table 3.2: Uncertainty Statements Found in Literature ................................................. 62 
Table 3.3: Experience Variables .................................................................................... 65 
Chapter 4: Results ............................................................................................................ 74 
Table 4.1: MDS Goodness-of-Fit Scores ....................................................................... 77 
Table 4.2: Y-Axis: Effect Uncertainty Axis .................................................................. 80 
Table 4.3: X-Axis: Relations-Object Uncertainty Axis ................................................. 83 
Table 4.4: MDS: Final Coordinates ............................................................................... 83 
Table 4.5: Stress by Uncertainty Variable ..................................................................... 84 
Table 4.6: MDS Goodness-of-Fit Scores w/o Unc_9 .................................................... 84 
Table 4.7: MDS: Support for Perception-Hypotheses ................................................... 86 
Table 4.8: Relations Uncertainties Sorted by Object-Relations Coordinates ................ 87 
Table 4.9: Object Uncertainties Sorted by Object-Relations Coordinates ..................... 87 
Table 4.10: All Uncertainties Sorted by Object-Relations Coordinates ........................ 88 
Table 4.11: Distance Scores: Communality of Factors .................................................. 91 
Table 4.12: Distance Scores: Final Factor Loadings ..................................................... 92 
Table 4.13: Factor Analysis: Support for Perception-Hypotheses ................................. 94 
Table 4.14: Validation of Relations Uncertainty Statements ......................................... 98 
Table 4.15: Validation of Object Uncertainty Statements ........................................... 102 
Table 4.16: Validation of Neutral Uncertainty Statement ........................................... 106 
Chapter 5: Hypothesis Development ............................................................................ 111 
Table 5.1: Information Augmentation Responses ........................................................ 113 
Table 5.2: Options Responses ...................................................................................... 116 
Table 5.3: Avoidance Responses ................................................................................. 118 
Table 5.4: Limiting Internal Behaviour Responses ...................................................... 121 
Table 5.5: Limiting External Behaviour Responses .................................................... 123 
Chapter 6: Methodology ................................................................................................ 139 
Table 6.1: Development of Uncertainty Statements .................................................... 145 
Table 6.2: Relations Uncertainty Statement ................................................................. 147 
Table 6.3: Object Uncertainty Statement ..................................................................... 148 
Table 6.4: Neutral Uncertainty Statement .................................................................... 148 
Table 6.5: Response Statements ................................................................................... 150 
Table 6.6: Collected Experience Variables .................................................................. 154 
Chapter 7: Results .......................................................................................................... 156 
Table 7.1: Response Items: Communality of Factors .................................................. 158 
Table 7.2: Responses: Final Factor Loadings .............................................................. 159 
- Page iv- 
 
Table 7.3: Response Statements by Factor Loading .................................................... 160 
Table 7.4: Degree Validation Scores by Uncertainty ................................................... 162 
Table 7.5: Degree Validation Score Box-Plot .............................................................. 163 
Table 7.6: Degree Validation Scores for Collaboration ............................................... 164 
Table 7.7: Degree Validation Scores for Withholding Information ............................ 164 
Table 7.8: Degree Validation Scores for Input / Output Quantity ............................... 165 
Table 7.9: Degree Validation Scores for Input / Output Quality ................................. 165 
Table 7.10: Degree Validation Scores for Lack of Information .................................. 166 
Table 7.11: Component Validation Score by Component of Uncertainty ................... 169 
Table 7.12: Component Validation Scores for all Uncertainties ................................. 171 
Table 7.13: Response Items in Information Augmentation ......................................... 174 
Table 7.14: Corrected Model for Information Augmentation ...................................... 176 
Table 7.15: Component Descriptives for Information Augmentation ......................... 177 
Table 7.16: Degree Descriptives for Information Augmentation ................................ 178 
Table 7.17: Component x Degree Descriptives for Information Augmentation .......... 180 
Table 7.18: Response Items in Avoidance ................................................................... 181 
Table 7.19: Corrected Model for Avoidance ............................................................... 183 
Table 7.20: Component Descriptives for Avoidance ................................................... 184 
Table 7.21: Degree Descriptives for Avoidance .......................................................... 185 
Table 7.22: Response Items in Options ........................................................................ 187 
Table 7.23: Corrected Model for Options .................................................................... 189 
Table 7.24: Component Descriptives for Options ........................................................ 191 
Table 7.25: Degree Descriptives for Options ............................................................... 192 
Table 7.26: Component x Degree Descriptives for Options ........................................ 193 
Table 7.27: Response Items in Limiting Internal Behaviour ....................................... 194 
Table 7.28: Corrected Model for Limiting Internal Behaviour .................................... 197 
Table 7.29: Component Descriptives for Limiting Internal Behaviour ....................... 198 
Table 7.30: Degree Descriptives for Limiting Internal Behaviour .............................. 199 
Table 7.31: Component x Degree Descriptives for Limiting Internal Behaviour ........ 200 
Table 7.32: Response Items in Limiting External Behaviour ...................................... 201 
Table 7.33: Corrected Model for Limiting External Behaviour .................................. 203 
Table 7.34: Component Descriptives for Limiting External Behaviour ...................... 204 
Table 7.35: Degree Descriptives for Limiting External Behaviour ............................. 205 
Table 7.36: Component x Degree Descriptives for Limiting External Behaviour....... 206 
Table 7.37: Summary - Significance of Principal Explanatory Variables ................... 207 
Table 7.38: Summary: Degree as Explanatory Variable .............................................. 209 
Table 7.39: Summary: Components as Explanatory Variable ..................................... 210 
Table 7.40: Summary - Secondary Explanatory Variables .......................................... 211 
Table 7.41: Autocorrelation Results ............................................................................ 212 
Chapter 8: Contributions / Limitations / Future Research ....................................... 217 
Bibliography ................................................................................................................... 281 
  
- Page v- 
 
LIST OF FIGURES 
Chapter 1: Introduction to Object and Relations Uncertainty ..................................... 2 
Chapter 2: Hypothesis Development .............................................................................. 18 
Figure 2.1: Mapping of Multiple Component-Sets ........................................................ 32 
Chapter 3: Methodology .................................................................................................. 52 
Figure 3.1: Example of Similarity Rating ...................................................................... 57 
Figure 3.2: Respondents by Age and Gender ................................................................. 65 
Figure 3.3: Example of Similarity Rating ...................................................................... 71 
Chapter 4: Results ............................................................................................................ 74 
Figure 4.1: MDS Scree Plot ........................................................................................... 75 
Figure 4.2: MDS: 2D Perceptual Map ........................................................................... 78 
Figure 4.3: Validation of Relations Uncertainty Statements........................................ 100 
Figure 4.4: Validation of Object Uncertainty Statements ............................................ 105 
Figure 4.5: Validation of Neutral Uncertainty Statement ............................................ 106 
Chapter 5: Hypothesis Development ............................................................................ 111 
Figure 5.1: Governance Structures ............................................................................... 125 
Chapter 6: Methodology ................................................................................................ 139 
Figure 6.1: Uncertainty Preview on Page 1 of Worksheet ........................................... 143 
Figure 6.2: Respondents by Age and Gender ............................................................... 153 
Chapter 7: Results .......................................................................................................... 156 
Figure 7.1: Component Validation Scores Box-Plot by Uncertainties ........................ 170 
Figure 7.2: Uncertainty Box-Plot for Information Augmentation ............................... 175 
Figure 7.3: Component Plot for Information Augmentation ....................................... 177 
Figure 7.4: Degree Plot for Information Augmentation ............................................... 178 
Figure 7.5: Component x Degree Plot for Information Augmentation ........................ 179 
Figure 7.6: Uncertainty Box-Plot for Avoidance ......................................................... 182 
Figure 7.7: Component Plot for Avoidance ................................................................. 184 
Figure 7.8: Degree Plot for Avoidance ........................................................................ 185 
Figure 7.9: Uncertainty Box-Plot for Options .............................................................. 188 
Figure 7.10: Component Plot for Options .................................................................... 190 
Figure 7.11: Degree Plot for Options ........................................................................... 191 
Figure 7.12: Component x Degree of Uncertainty Plot for Options ............................ 193 
Figure 7.13: Uncertainty Box-Plot for Limiting Internal Behaviour ........................... 196 
Figure 7.14: Component Plot for Limiting Internal Behaviour ................................... 198 
Figure 7.15: Degree Plot for Limiting Internal behaviour ........................................... 199 
Figure 7.16: Uncertainty Box-Plot for Limiting External Behaviour .......................... 202 
Figure 7.17: Component Plot for Limiting External Behaviour .................................. 204 
Figure 7.18: Degree Plot for Limiting External Behaviour ......................................... 205 
Chapter 8: Contributions / Limitations / Future Research ....................................... 217 
Figure 8.1: Degree and Object Manipulations ............................................................. 223 
Figure 8.2: Degree, Object, and Relations Manipulations ........................................... 224 
Appendices ...................................................................................................................... 238 
- Page vi- 
 
Figure A1.1: Uncertainty Related Constructs .............................................................. 238 
Figure A1.2: Factors Influencing Uncertainty Perception / Response ......................... 243 
Figure A1.3: Degrees of Uncertainty ........................................................................... 245 
Bibliography ................................................................................................................... 281 
 
 
  
- Page vii- 
 
LIST OF APPENDICES  
Appendix 1.1: Uncertainty Constructs ......................................................................... 238 
Appendix 1.2: Uncertainty Research Factors ............................................................... 243 
Appendix 3.1: Rejected Individual-Level Control Variables....................................... 249 
Appendix 3.2: Questionnaire – Instruction .................................................................. 252 
Appendix 3.3: Questionnaire – Relations Validation .................................................. 253 
Appendix 3.4: Questionnaire – Object Validation ....................................................... 254 
Appendix 3.5: Pretesting Uncertainty Statements ....................................................... 255 
Appendix 3.6: Participation Request ............................................................................ 256 
Appendix 3.7: Participation Reminder ......................................................................... 257 
Appendix 3.8 Participation „Thank You‟ ..................................................................... 258 
Appendix 3.9: Distribution of Compensation .............................................................. 259 
Appendix 3.10: Histograms: Experience Variables ..................................................... 261 
Appendix 4.1: MDS Matrix of Dissimilarity ............................................................... 266 
Appendix 4.2: MDS: Raw 3D and 2D Perceptual Maps ............................................. 267 
Appendix 6.1: Questionnaire – Consent ...................................................................... 268 
Appendix 6.2: Questionnaire – Demographics ............................................................ 269 
Appendix 6.3: Questionnaire - Instructions ................................................................. 270 
Appendix 6.4: Questionnaire – “Your Role” ............................................................... 271 
Appendix 6.5: Questionnaire – “The Context” ............................................................ 272 
Appendix 6.6: Questionnaire – Worksheet ( Pg 1 of 3) ............................................... 273 
Appendix 6.7: Questionnaire – Worksheet ( Pg 2 of 3) ............................................... 274 
Appendix 6.8: Questionnaire – Worksheet ( Pg 3 of 3) ............................................... 275 
Appendix 6.9: Participation Request ............................................................................ 276 
Appendix 7.1: Frequency of Degree of Uncertainty Scores by Statement .................. 277 
Appendix 7.2: Box-Plots of Deographic Variables ...................................................... 278 
Appendix 8.1: Uncertainty Research Oversights ......................................................... 280 
 
  
- Page 1- 
SECTION I: OVERVIEW 
 
The „WHAT‟ an actor is uncertain about matters. 
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CHAPTER 1: INTRODUCTION TO OBJECT AND RELATIONS 
UNCERTAINTY 
Several researchers – e.g., Aldag and Storey (1975), Beckman, Haunschild, and 
Phillips (2004), Koopmans (1957), Milliken (1987, 1990), Whitley (1984), and 
Williamson (1985) – divide perceived environmental uncertainty1 into components of 
uncertainty
2
.  
These researchers justify dividing uncertainty into components based on three 
assertions. First, they assert that actors
3
 do not necessarily perceive the same uncertainty 
even when they perceive uncertainty from a same single uncertainty-generating source. 
Rather, actors may perceive different components of uncertainty as a consequence of the 
manner in which they use filters to make sense of their environment (Gerloff et al., 1991; 
Milliken, 1990). For example, in the most recognized component-set, Milliken (1987, 
                                                 
1
  Hereafter the term uncertainty will be used synonymously with perceived environmental 
uncertainty unless noted otherwise. This statement is important because the concept of uncertainty is not a 
singular one and the term uncertainty is used loosely to refer to multiple constructs such as objective 
uncertainty, environmental uncertainty, perceived uncertainty, ignorance, absence, ambiguity, etc., 
(Lipshitz & Strauss, 1997; Smithson, 1989).  
  Many of these constructs are often conflated because each of the constructs concerns the lack of 
information (Klein, 1999; Lipshitz & Strauss, 1997; Smithson, 1989). Within appendix 1.1, I provide a 
brief glossary to identify many of the constructs that are conflated with uncertainty. It is important to 
distinguish perceived environmental uncertainty, the form of uncertainty with which I am concerned, from 
other uncertainty or uncertainty-like constructs. 
 
2
  Uncertainty Components is a term used by Gerloff, Muir and Bodensteiner (1991), whereas 
Types of Uncertainty is a term used by Milliken (1987). Gerloff et al., (1991) refer to components to 
reflect the fact that each is one part of the whole uncertainty that one may perceive from one source. I 
believe the latter term expresses a relationship between each partial perception of uncertainty, which 
improves the understanding of the topic.  
 Components of uncertainty, the topic of this dissertation, is one of eight control factors researchers 
use to explain how actors develop unique perceptions of environmental uncertainty (PEU) despite the fact 
that these actors may share the same environment. These factors explain why actors attend to different 
information, have an unequal ability to discern patterns from the environment, and/or apply a different level 
of information gathering and/or processing. As an optional item, appendix 1.2 reviews these eight factors. 
 
3
  Herein, the term Actor refers to an individual, a group, or an organization. The term Transactor 
refers to an individual, group, or organization with whom an actor is engaging in an exchange. While I 
present my arguments at the individual level of analysis, I believe the arguments can be made with equal 
validity at all levels.  
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1990) finds that actors perceive state uncertainty, effect uncertainty, or response 
uncertainty
4
 as they filter uncertainty through three sequential stages of sense making – 
i.e., scanning, interpreting, and enacting. 
Second, these researchers assert that actors who perceive different components of 
uncertainty will be prone to undertake different responses. Actors undertake different 
responses because different responses are understood to be uniquely suited to resolve 
different components of uncertainty (Aldag & Storey, 1975; Milliken, 1987; Whitley, 
1984). For example, Milliken (1987, 1990) finds that actors who perceive effect 
uncertainty are more likely to increase threat and opportunity analysis than they are to 
scan the environment for more information or begin a program of imitating successful 
competitors – as they would if they perceived state or response uncertainty, respectively. 
Third, based on the previous two assertions, researchers contend that accounting for 
components of uncertainty is important because it might alter some of the relationships 
that have been established between an aggregate measure of uncertainty and the observed 
actions of individuals or organizations. Aggregate measures of uncertainty, such as the 
scales developed by Duncan (1972), and Lawrence and Lorsch (1967), which treat all 
perceptions of uncertainty as a single construct, are considered inappropriate if the intent 
is to capture how actors will respond differently to nuances in the environment and 
organizational contexts (Lorenzi, Sims, & Slocum, 1981). The use of aggregate measures 
will mask differences in perception of, and response to, uncertainty (1975; Conrath, 1967; 
Downey, Hellriegel, & Slocum, 1975; Gerloff et al., 1991; Milliken, 1987, 1990). 
                                                 
4
  State uncertainty is an individual inability to predict meaning from changes in the environment 
or to comprehend causes and rate of these changes. Effect uncertainty is an individual inability to predict 
what impact (timing, severity, or likelihood) the environment will have on the organization. Response 
uncertainty is an individual inability to predict the suitable responses or the potential consequences of 
those responses (Milliken, 1987, 1990). See table 2.2 for a more detailed description of this component-set. 
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Prescriptively, these uncertainty researchers advocate that general researchers evoking 
the uncertainty construct should (a) group actors‟ responses to uncertainty based on the 
specific uncertainty component that the actors perceive (Aldag & Storey, 1975; Milliken, 
1987; Whitley, 1984), and (b) understand that their research designs might evoke a 
component of uncertainty that differs from the component that was evoked in an alternate 
study to which the current study‟s results are to be contrasted (Aldag & Storey, 1975; 
Milliken, 1987).  
Within this dissertation, I argue for the formal recognition of a new uncertainty 
component-set. More specifically, I argue that uncertainty should be divided into two 
components that I label object uncertainty and relations uncertainty.  
Object and Relations Uncertainty Defined 
I define object uncertainty as an actor‟s inability to predict the future accurately due to 
a lack of information about object items. Object uncertainty is uncertainty about the 
attributes of concrete items. It is a lack of information about such attributes as quantity, 
quality, size, shape, etc.. In an exchange between transactors, object items are the items 
being passed between the transactors – e.g., goods, services, knowledge, money, etc..  
I define relations uncertainty as an actor‟s inability to predict the future accurately due 
to a lack of information about relations. Uncertainty about relations may be a lack of 
information about one‟s transactors and/or a lack of information about the processes that 
govern one‟s relationship with those transactors. If relations uncertainty is related to 
one‟s transactors, the actor is uncertain about the transactor‟s competence, intent, 
motivation, etc.. If relations uncertainty is related to the processes that govern the actor‟s 
relationship with the transactor, the actor is uncertain about methods of coordination, 
- Page 5- 
governance structures, methods of communication, etc.. 
I contend that if actors perceive the uncertainty as being concrete, reducible, and 
asocial in nature – qualities of object items – they are more likely to perceive object 
uncertainty. They perceive a component of uncertainty that is traditionally examined by 
economists, risk analysts, organizational behaviourists, and cognitive psychologists who 
view uncertainty as missing cues or messages that can be gathered, processed, and 
rationally reduced to rank-orderings or representative values that are used to make 
preference judgments (Dequech, 2001; Gifford, Bobbitt, & Slocum, 1979; Lipshitz & 
Strauss, 1997).  
In contrast, if actors perceive the uncertainty as being abstract, reduction-resistant, and 
social in nature – qualities of relations items – they are more likely to perceive relations 
uncertainty. They perceive a component of uncertainty that is traditionally examined by 
organizational theorists and sociologists. These researchers view uncertainty as a lack of 
information about the appropriateness of an actor‟s interactions with transactors (Achrol 
& Stern, 1988; 1996, 1998; Eriksson & Sharma, 2003; Paswan, Dant, & Lumpkin, 1998; 
Uzzi, 1997) or as a lack of information about the interdependence that exists between the 
transactors (Aldrich & Mindlin, 1978; Koopmans, 1957; Kreiser & Marino, 2002; 
Thompson, 1967; Williamson, 1985). 
Assertion #1 – Distinct Perceptions 
In keeping with the first assertion, as identified above, I contend that actors will 
perceive object and relations uncertainty as independent constructs. More specifically, I 
contend actors will perceive object and relations uncertainty as distinct components. They 
do so as a consequence of how they use the process of categorization, as a filter, to make 
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sense of an uncertain environment.  
When linked, three facts about the process of categorization explain how the process 
of categorization acts as an uncertainty filter encouraging actors to perceive uncertainty 
to be about either an object item or a relations item. First, the process of categorization is 
relevant to how persons make sense of uncertainty. In a process that Macrae and 
Bodenhausen (2000) labels “giving temporary representation”, actors apply the qualities 
(i.e., mental images, attributes, properties, beliefs, norms, expectancies, and object 
exemplars) that have been previously associated with predictable and known items as 
proxies for the qualities of uncertain items. These temporary representations sensitize 
actors to the uncertain stimuli and provide them with clues to the environment‟s possible 
states (Macrae & Bodenhausen, 2000; Medin, Lynch, & Solomon, 2000).  
Second, actors search for these predictable and known proxies within categories of 
items that they have classified during previous experiences. During this search, actors 
will open and close (i.e., activate) categories using a process analogous to moving 
through a decision tree. The activation process begins with opening superordinate 
categories before proceeding to open sub-categories (Medin et al., 2000). Which sub-
categories are activated is determined by which superordinate category is deemed the 
winning category (i.e., the category that provided the most relevant proxies). Sub-
categories of the winning superordinate category may be opened. However, sub-
categories of losing superordinate categories are far less likely to be opened (Frishammar, 
2003). 
Third, according to category researchers, the most common superordinate level 
categories used by actors to make sense of their environment are the object and relations 
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categories (Medin et al., 2000). That is, actors universally differentiate items based on 
whether they are object items or relations items (Medin et al., 2000; Mevis & Rosch, 
1981).  
Assertion #2 – Unique Responses 
In keeping with the second assertion, I contend that actors will seek to resolve object 
and relations uncertainty by adopting different responses.  
In the process of giving temporary representation, when actors perceive uncertainty to 
be concerned with either an object or a relations item, and deem one of these two 
superordinate categories as the winning category, it has implications for how actors 
respond to uncertainty. Specifically, not only does the „winning‟ superordinate category 
guide the activation process but it also guides an actor‟s choice of responses. The 
responses associated with the predictable and known items in the „winning‟ category are 
retained for use in devising a suitable response for the uncertain item. In contrast, 
responses associated with items in the „losing‟ categories are inhibited (Frishammar, 
2003).  
I contend that actors will be more prone to undertake responses that seek to augment 
information gathering and processing when they perceive object uncertainty. These 
actions are aimed at reducing the uncertainty from unknown states with unknown 
probabilities into a limited range of possible states with identifiable probabilities. In 
contrast, I contend that actors will be more prone to undertake responses that limit their 
own behaviour or the behaviour of their transactors in response to relations uncertainty. 
These latter responses are aimed at limiting behaviours to those within a set that (a) has 
proven successful previously, or (b) is based upon socially acceptable norms and rules 
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that facilitate behaviour that is predictable. 
Assertion #3 – Contribution of a Non-Aggregate Measure of Uncertainty 
In keeping with the third assertion, I contend that accounting for object and relations 
uncertainty will inform the use of the uncertainty construct within management theory.  
Currently, various management theories contend that there is a positive relationship 
between the degree of uncertainty and the likelihood of an actor enacting various types of 
responses aimed at resolving uncertainty. Decision-making theorists contend that actors 
are more likely to increase information gathering and/or processing as the degree of 
uncertainty rises (Dequech, 2000; Smithson, 1989). Decision-making theorists also 
contend that actors are more likely to seek alternative options (Beach, 1997b; Courtney, 
Kirkland, & Viguerie, 1999; Wernerfelt & Karnani, 1987) and/or take experimental 
actions (Conrath, 1967; Wernerfelt & Karnani, 1987) as the degree of uncertainty rises. 
Contingency theorists contend that actors are more likely to modify internal coordination 
logics as the degree of uncertainty rises (Donaldson, 2001; Pennings, 1992; Scott, 2003). 
Additionally, resource dependence and transaction cost economics (TCE) theorists 
contend that actors are more likely to modify external coordination logics between 
transactors as the degree of uncertainty rises (Beckert, 1996; Granovetter, 1985; Scott, 
2003). 
In contrast, while I maintain that the degree of uncertainty plays a significant role, I 
contend that the object / relations components of uncertainty play an independent role 
that has not been identified by research that has traditionally used an aggregate measure 
of uncertainty (i.e., one that does not account for components of uncertainty). I contend 
that, regardless of the degree of uncertainty, the perception of object uncertainty will have 
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a positive relationship on an actor‟s likelihood of (a) augmenting the gathering and 
processing of information, and (b) generating options. I also contend that regardless of 
the degree of uncertainty, the perception of relations uncertainty will have a positive 
relationship on an actor‟s likelihood of modifying internal or external coordination 
models. 
An Illustration of Object and Relations Uncertainty 
To illustrate the nature of object and relations uncertainty and the three assertions 
mentioned above, I have inserted the following short scenario. 
Base Scenario – Source of Uncertainty 
You are the procurement manager for a rice importing company. You supervise two 
buyers who deal directly with your foreign supplier. These two buyers have approached 
you with the same news. A weather disaster has impaired this year‟s rice production. 
The foreign supplier indicates that they are in the process of determining how best to 
meet the needs of their customers. 
Addendum - Buyer Perceptions and Responses 
Buyer #1 
 
Buyer #1 indicates that she is uncertain about the extent of the crop 
impairment. She is uncertain what the expected crop yield will be, whether 
the impairment will affect delivery dates, and how the cost of the rice will 
be affected. 
 
Buyer #1 recommends that the firm designate a special committee to 
research the extent of the crop impairment. She argues that after statistical 
studies and scenario development, this committee can determine the likely 
quantity of rice the firm might expect. This action will allow the firm to 
alter production and sales pricing to match. 
Buyer #2 
 
Buyer #2 indicates that he is uncertain how the foreign supplier will choose 
to divvy up the rice that is produced amongst its customers. He is uncertain 
whether his firm will be considered a preferred or a subordinate customer 
should the supplier decide to allocate the available rice. 
 
Buyer #2, unable to get assurances that the foreign supplier would divvy 
up the future rice production according to past purchase ratios, 
recommends that his firm buy an interest or form a joint venture with this 
or another foreign rice distributor in order to secure its rice requirements. 
This action will allow the firm to increase its control over the supply-chain. 
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 Table 1.2: Uncertainty Scenario 
This scenario depicts principles that are fundamental to any component of uncertainty 
argument. First, the scenario illustrates how actors might perceive different components 
of uncertainty from the same single uncertainty-generating source. In this case, buyer #1 
and buyer #2 receive the same information from the same supplier concerning the same 
event. Yet, the two buyers are clearly uncertain about two different items. Buyer #1 
perceives object uncertainty while buyer #2 perceives relational uncertainty. Buyer #1 
associates the uncertainty with a deficiency of information about the rice deliveries – 
information that in a more certain context would be available and passed between the 
transactors. In contrast, buyer #2 associates the uncertainty about information about the 
nature of the coordination logic that exists between the buying and the supplying firms.  
Second, the scenario illustrates how actors may respond uniquely to different 
components of uncertainty. Each buyer proposes a different response that is suited to his / 
her respective perception of the uncertainty. Buyer #1, who perceives object uncertainty, 
seeks to reduce the uncertain rice forecasts that hinders effective decision-making by 
using augmented information gathering and processing techniques. In contrast, buyer #2, 
who perceives relational uncertainty, which signals that the manner in which the two 
parties transact may be problematic, seeks to alter the logic of the exchange so that the 
supplier may no longer independently allocate the rice without giving the buyer the 
consideration he feels entitled. 
Lastly, this scenario illustrates why researchers contend that flawed conclusions can 
result if studies do not account for components of uncertainty. Consider that the 
procurement manager would likely select different responses if the scenario were to 
- Page 11- 
include (a) only buyer #1‟s perceptions, (b) only buyer #2‟s perceptions, or perhaps (c) 
only the base scenario – i.e., the scenario without the addendum that describes the buyers‟ 
differing perceptions. This last option is an important point considering that the base 
scenario, as shown, provides the level of uncertainty description that is typically found in 
script-based studies where a researcher would test the relationship between uncertainty 
and a dependent variable of interest. Studies do not typically (a) provide uncertainty 
statements that are specific to one component of uncertainty, and/or (b) ask respondents 
to score the scripts provided to determine which components of uncertainty they perceive 
to have been evoked
5
. Thus, this scenario suggests that one needs to consider that without 
an understanding of which component each study-respondent perceives, researchers may 
improperly evaluate the rationale behind the responses that are selected.  
This last point is the rationale behind the argument for components of uncertainty. 
Researchers argue that it is important to distinguish between components of uncertainty 
and an aggregate measure of uncertainty. The use of aggregate measures will mask 
differences in perception of, and response to, uncertainty (1975; Conrath, 1967; Downey 
et al., 1975; Gerloff et al., 1991; Milliken, 1987, 1990). Thus, researchers contend that 
there would be a stronger empirical link between uncertainty and actors‟ responses if 
researchers were to (a) identify which component of uncertainty the studied actors 
perceive, and/or (b) understand that their research designs might evoke a category of 
uncertainty that differs from the category evoked in an alternate study to which the results 
                                                 
5
 Two experiments are exceptions to the comment that experiments do not typically account for 
components of uncertainty. In her study, Milliken (1990) accounts for participants‟ perceptions of the 
components by asking them to rate the extent that state, effect, and/or response uncertainty is expressed in 
the uncertainty scripts provided. In their experiment, Sutcliffe and Zaheer (1998) chose to provide study-
participants with specific scripts that represented three components of uncertainty (i.e., primary, supplier, 
and competitor uncertainty).  
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are intended to be contrasted (Aldag & Storey, 1975; Milliken, 1987; 1990). 
Outline of Dissertation 
In order to examine the merit of dividing uncertainty into its object and relational 
components it is necessary to tackle two research questions. The first research question is 
related to the assertion that actors may perceive distinct components of uncertainty from 
the same source of uncertainty. The second research question is related to the assertion 
that the component of uncertainty an actor perceives will influence the responses the 
actor identifies as appropriate. I tackle these research questions in distinct sections. 
Section II examines research question #1. Section III examines research question #2.  
Section II – Perception Hypotheses 
Research Question #1: From the same source of uncertainty, do actors perceive 
object and relations uncertainty as distinct components? 
Section II is made up of three chapters. Chapter 2 provides a literature review and 
develops the perception-hypotheses. Chapter 3 describes the methodology conducted to 
test the perception-hypotheses. Finally, Chapter 4 outlines the support found for the 
perception-hypotheses. 
In Chapter 2, three different literature reviews are provided. First, a review of 
uncertainty literature identifies five existing uncertainty component-sets and articulates 
the criteria that unite them. This review illustrates that the object-relations component-set 
fills a gap left by other component-sets – none of which makes a complete distinction 
between the transactors and the objects the transactors are exchanging. Second, a review 
of uncertainty in management literature establishes that I am not the first to observe that 
uncertainty has both object-like and relations-like characteristics. This pairing of 
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characteristics is found within management literature, even if they are not labeled as 
object and relations uncertainty. Third, a review of categorization theory provides 
background on why the object and relations components are relevant to the perception of, 
and response to, uncertainty. Categorization theory explains that, under conditions of 
uncertainty, actors (a) derive distinct meanings from the category to which an item 
belongs or is compared, and (b) derive meaning from whether an item is perceived as 
being from an object or relations category (Macrae & Bodenhausen, 2000; Medin et al., 
2000; Mevis & Rosch, 1981). 
Also in Chapter 2, six hypotheses are developed, which I label the perception-
hypotheses. The principal perception-hypothesis is a reaffirmation of the assertion that 
actors may perceive distinct components of uncertainty from the same source of 
uncertainty.  
Perception-Hypothesis #1: Actors will categorize uncertainty according to the 
degree that it concerns missing information related to object items or missing 
information related to relations items. 
The test instrument, which is detailed in Chapter 3, asks respondents to rate the 
similarity of nine uncertainty statements that express either object uncertainty, relations 
uncertainty, or neutral uncertainty (i.e., uncertainty without sufficient detail to express 
object or relations uncertainty). Each of the ratings a respondent gives will be gathered in 
a matrix of item-item ratings, from which I will determine whether actors perceive object 
uncertainty, relations uncertainty, and neutral uncertainty as distinct components. In 
subordinate perception-hypotheses, I hypothesize that actors will (a) perceive similarity 
between uncertainty statements that express the same component-type (i.e., object-to-
object and relations-to-relations comparisons), while (b) expressing dissimilarity between 
uncertainty statements that express differing component-types (i.e., object-to-relations, 
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object-to-neutral, and relations-to-neutral comparisons).  
In Chapter 4, using multidimensional scaling (MDS), I show the tests results, which 
provide strong support for the perception-hypotheses. MDS was used because it (a) is 
uniquely capable of dealing with similarity ratings, and (b) has proven a useful method 
for discovering what mental representations of the items respondents use to judge when 
an item belongs to a category (Steyvers, 2002). The model produced by MDS shows that 
respondents used an object-relations categorization to separate and order the uncertainties 
that they were presented.  
Section III – Response Hypotheses 
Research Question #2: Do actors respond differently to object uncertainty than 
they do to relations uncertainty?  
Section III consists of three chapters. Chapter 5 provides a literature review and the 
response-hypotheses. Chapter 6 describes the methodology used to test the response-
hypotheses. Finally, Chapter 7 outlines the support found for the response-hypotheses. 
Chapter 5 consists of one literature review – i.e., a review of the responses that actors 
typically take in reaction to uncertainty. These responses are divided into five groups: (a) 
responses that seek to reduce uncertainty through information gathering and processing 
(i.e., Information Augmentation response), (b) responses that seek to avoid uncertainty 
(i.e., Avoidance response), (c) responses that seek to expand the options available to cope 
with uncertainty (i.e., Options response), (d) responses that seek to limit the range of 
behaviour for organizational actors (i.e., Limiting Internal Behaviour response), and (e) 
responses that seek to limit the range of behaviour for inter-organizational actors 
involved in the transaction (i.e., Limiting External Behaviour response). 
In Chapter 5, two principal hypotheses are developed, which I label the response-
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hypotheses. The first is based on current theory that posits that the responses an actor 
favours will be related to the degree of uncertainty.  
Response-Hypothesis #1: The degree to which an actor finds a response to 
uncertainty appropriate is related to the degree of uncertainty. 
The second response-hypothesis is a reaffirmation of the assertion that the object and/or 
relations components of uncertainty that actors perceive will influence the response an 
actor selects. 
Response-Hypothesis #2: The degree to which an actor finds a response to 
uncertainty appropriate is related to whether the actor perceives object or 
relations uncertainty. 
Response-hypotheses #1 and #2 are broken down into five sub-hypotheses – one for each 
of the five responses identified within the chapter. In brief, I hypothesize that, regardless 
of the degree of uncertainty, actors who perceive object uncertainties will be prone to 
select Information Augmentation and Options responses, while actors who perceive 
relations uncertainty will be more prone to select Internal and External Behaviour-
Limiting responses. I contend that an actor‟s selection of the Avoidance response will be 
unaffected by the component of uncertainty perceived. 
In the test instrument, which is detailed in Chapter 6, respondents (a different set of 
respondents from those who completed the first instrument) will be presented with an 
uncertainty statement that (a) expresses object, relations, or neutral uncertainty, and (b) 
expresses a high or low degree of uncertainty. Respondents will also be presented eleven 
responses that represent the five groups of responses (i.e., Information Augmentation, 
Avoidance, Options, Limiting Internal Behaviour, and Limiting External Behaviour 
responses). Respondents will be asked to indicate how appropriate each response might 
be in reaction to the uncertainty presented. From these response scores, I will determine 
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whether specific responses and response groups are correlated to the degree of 
uncertainty, the components of uncertainty, and/or perhaps an interaction of the degree 
and component of uncertainty. 
In Chapter 7, I show the tests results, which provide strong support for the response-
hypotheses. The primary testing was done with GLM Univariate analysis. I found that 
respondents who perceived object uncertainty preferred different responses than 
respondents who perceived relations uncertainty. For instance, respondents presented 
with object uncertainty preferred Information Augmentation and Option, while 
respondents presented with relations uncertainty preferred Limiting External Behaviour. 
In summary, I find that the perception of object and relations uncertainty accounts for 
actor-response variance that is not otherwise accounted for by the more traditional 
explanatory variable „degree of uncertainty‟. 
Section IV – Conclusion, Discussion, Limitations 
This dissertation concludes with Section IV, which contains a conclusion, a discussion 
of the results, and a note outlining limitations of each of the instruments. 
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SECTION II: PERCEPTION-HYPOTHESES 
 
Research Question #1: Do actors perceive object uncertainty and relations 
uncertainty as distinct components of uncertainty? 
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CHAPTER 2: HYPOTHESIS DEVELOPMENT 
This chapter contains three literature reviews, which, when taken together, support the 
contention that actors distinguish between object uncertainty and relations uncertainty.  
First, I review the existing uncertainty component-sets. While I may be the first to 
draw upon categorization theory to justify the division of uncertainty into object and 
relational components, I am not the first to observe that uncertainty should be divided 
into components. Aldag and Storey (1975), Milliken (1987), Williamson (1985), and 
others divide uncertainty into component-sets. In this portion of the literature review, I 
gather these component-sets and articulate the criteria that unite them. 
Second, I review object-like and relations-like descriptions of uncertainty in 
management theory. While I am the first to suggest that an object and relational 
component-set should be created, I am not the first to observe that uncertainty has both 
object-like and relations-like characteristics. Pairing of object-like and relations-like 
uncertainty are found within the descriptions of uncertainty within management literature, 
even if they are not (a) labeled as object uncertainty and relations uncertainty, or (b) 
identified as a component-set. Organizational theorists, such as Aldrich and Mindlin 
(1978), Donaldson (2001), Koopmans (1957), Kreiser and Marino (2002), Thompson 
(1967), Williamson (1985), refer to actors who encounter a lack of information that 
leaves an actor unable to develop the representative values needed to predict the future 
(i.e. object uncertainty) and a lack of information that leaves them unable to gauge the 
appropriateness of their interactions with transactors (i.e. relations uncertainty). 
Third, I review the object and relations categories that are described in categorization 
theory. This is relevant because categorization theory presents a cognitive framework that 
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explains that, under conditions of uncertainty, actors (a) derive distinct meanings from 
the category to which an item belongs or is compared (Cowan, 1986; Fiske & Linville, 
1980), and (b) derive meaning from whether an item is perceived as being from an object 
or relations category (Macrae & Bodenhausen, 2000; Medin et al., 2000; Mevis & Rosch, 
1981). Actors, when they examine an uncertainty they encounter, first examine whether 
the information they are lacking more closely resembles object-item categories or 
relations-item categories before they proceed to activate sub-categories to make further 
sense of the uncertainty. 
Subsequent to the literature reviews, I present a set of hypotheses that I label the 
perception-hypotheses. These hypotheses describe the actions I suggest actors need to 
exhibit if their actions are to be used as proof that actors perceive object or relations 
uncertainty as a consequence of how they use the process of categorization, as a filter, 
when making sense of an uncertain environment. 
Literature Review: Existing Uncertainty Component-Sets 
Several uncertainty researchers assert that uncertainty should be divided into 
components. Herein, I identify five component-sets. Aldag and Storey (1975) divides 
uncertainty into external uncertainty, internal/structural uncertainty, and individual 
uncertainty. Beckman, Haunschild, and Phillips (2004) divide uncertainty into firm-
specific uncertainty and market-shared uncertainty. Milliken (1987) divides uncertainty 
into state uncertainty, effect uncertainty, and response uncertainty. Whitley (1984) 
divides uncertainty into strategic uncertainty and technical uncertainty. And, Williamson 
(1985) and Koopmans (1957) divide uncertainty into primary uncertainty and behavioural 
uncertainty or secondary uncertainty. (These five existing component-sets are defined in 
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detail in table 2.1.) 
Component Perception Differences Response Differences 
Aldag & Storey (1975): Level of Introspection For Cause-Effect Relationships 
External 
Uncertainty 
Actor is prohibited from effectively 
processing information because 
information from the external 
turbulent or variable environment is 
lacking 
Alter intra-transactor coordination: 
requires greater flexibility, 
boundary spanning, social capital, 
networking 
Internal  
(structural) 
Uncertainty 
Actor is prohibited from effectively 
processing information from the 
external environment because of 
internal organizational structures 
Alter organizational structures: 
requires heightened degree of 
structure – impose effective 
techniques over boundedly rational 
structures  
Individual 
Uncertainty 
Actor is prohibited from effectively 
processing information from the 
external environment because of 
individual traits 
Impose heightened degree of 
structure over personnel – impose 
role clarity over boundedly rational 
personnel. 
Beckman, Haunschild, Phillips (2004): Degree of Isolation 
Firm-specific 
(Actor-
specific) 
Uncertainty 
Actor unable to predict the future 
due to information that is perceived 
to be lacking to oneself 
Exploration: Actor broadens / 
diversifies ties beyond present 
transactors seeking new / novel 
information 
Market-
shared 
Uncertainty 
Actor is unable to predict the future 
due to information that is perceived 
to be lacking to a larger set of actors 
within the environment 
Exploitation: Actor strengthens ties 
with current transactors. Status quo 
is preferable to accessing new 
transactors who may also be 
afflicted with uncertainty and a lack 
of knowledge or direction 
Milliken (1987) : Stages of Interpretation 
State 
Uncertainty 
Actor is unable to predict meaning 
from perceived changes in the 
environment or to comprehend causes 
and rate of these changes 
Increase (a) scanning and 
forecasting (b) non-linear modeling 
(c) use of „non-rational‟ decision-
making structures (d) organizational 
slack or buffers 
Effect 
Uncertainty 
Actor is unable to predict what 
impact (timing, severity, or 
likelihood) the environment will have 
on the organization 
Increase (a) threat and opportunity 
analysis, (b) breadth of options in 
strategic planning, (c) efforts to 
reduce managements‟ threat rigidity 
Response 
Uncertainty 
Actor is unable to identify suitable 
responses or the potential 
consequences of those responses 
Increase (a) imitation (b) quality of 
valuation of consequences in 
strategic planning (forecasting) 
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Whitley (1984) : Nature of Task Problem 
Technical 
Uncertainty 
Actor is unable to understand work 
techniques or how they can produce 
reliable results 
More dependence on tacit 
knowledge and fluidity of 
workforce 
Strategic 
Uncertainty 
Actor is unable to perceive a 
consensus about the importance 
and/or priority of goals  
Greater reliance on hierarchy and 
shared measures to unify effort 
Williamson (1985), Koopmans (1957): Role of Transactors in the Cause of Information 
Unavailability 
Primary 
Uncertainty 
An actor‟s inability to make decisions 
due to a lack of information about to 
the changing nature of the 
environment  
Actors will seek to improve 
information gathering and 
processing 
Behavioural  
or Secondary 
Uncertainty 
An actor‟s inability to make decisions 
due to a lack of information that is 
being withheld innocently or 
strategically by one‟s transactors 
Actors deal with transactor 
dependence. Where the relationship 
is characterized by asset specificity, 
actors will look to vertical 
integration. Where it is not, actors 
will seek to replace the transactor 
Table 2.1: Existing Uncertainty Component-Sets 
I contend these component-sets share a set of six criteria. 
Criterion #1: Resulting from the Use of Sense making Filter 
Each component-set is based upon a unique sense making filter that the theorists 
contend actors utilize to make sense of, and derive meaning from, their environment. 
These filters provide the relevance by which actors define their perceptions of uncertainty 
and divide their perceptions into different components (Gerloff et al., 1991; Milliken, 
1990).  
The filter that frames Milliken‟s component-set is „stages of environmental 
interpretation‟. She draws this filter from Daft and Weick (1984) who suggest actors 
develop perceptions and response options based on meanings they derive as they pass 
sequentially through three stages of environmental interpretation – i.e., scanning, 
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interpreting, and enacting. Milliken‟s three components – i.e., stage, effect, and response 
uncertainty – are a function of actors‟ inability to complete a stage of environmental 
interpretation because of a lack of information (Gerloff et al., 1991; Milliken, 1990). 
Within the scanning stage, actors experience state uncertainty if they lack the information 
required to determine the possible states of the environment. Within the interpreting 
stage, actors experience effect uncertainty if they cannot construe how the possible states 
will affect them. In the enacting stage, actors experience response uncertainty if they 
cannot construe the possibility of success associated with the responses they are 
considering.  
Aldag and Storey‟s (1975) component-set (i.e., external, internal, and individual 
uncertainty) is premised on actors filtering the uncertainty according to an introspective 
cause-effect judgment. If actors perceive the uncertainty to be caused by a lack of 
relevant information in the external environment, then they perceive external uncertainty. 
In contrast, if the actors perceive the uncertainty to be caused by their inability to gather 
or process readily available information, they perceive either structural or individual 
uncertainty. With structural uncertainty, the inability to gather/process information is the 
result of organizational designs or decision-making processes. With individual 
uncertainty, the inability to gather/process information is related to the actors‟ own faults 
(e.g., biases, ineffective heuristics, cognitive limitations, etc.). Choo (1998a) echoes this 
division; he argues that the external environment is about information availability, while 
the internal / structural environment is about information processing.  
Beckman's et al. (2004) component-set (i.e., firm-specific uncertainty and market-
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share uncertainty
6
) is premised on the degree to which actors perceive uncertainty to be 
shared with others. If actors perceive their uncertainty is not shared by others, they 
perceive firm-specific uncertainty. In contrast, if actors perceive uncertainty as shared by 
others, they perceive market-share uncertainty.  
Whitley‟s (1984) component-set (i.e., technical and strategic uncertainty) is premised 
on actors filtering the uncertainty according to the nature of the task problem. If actors 
perceive the uncertainty to be related to techniques used in the production of their goals 
then the actors perceive technical uncertainty. In contrast, if the actors perceive the 
uncertainty to be related to their inability to develop goals that are suitable and/or 
agreeable to transactors then the actors perceive strategic uncertainty. With strategic 
uncertainty, actors cannot determine the course upon which to proceed. With technical 
uncertainty, actors cannot determine the method by which to proceed upon a selected 
course.  
Lastly, Williamson (1985) and Koopmans‟ (1957) component-set (i.e., primary and 
behavioural uncertainty) is premised on the role of transactors as the cause of the 
information unavailability. With primary uncertainty, the actor‟s own abilities prevent the 
actor from gathering and processing information. In contrast, with behavioural 
uncertainty, the actor is prevented from gathering or processing relevant information by 
one‟s transactors who are withholding the information either innocently or strategically 
(on purpose with guile)
7
.  
                                                 
6
  Beckman, Haunschild, and Phillips‟ (2004) component-set is strongly influenced by Podolny who 
investigates the effect of egocentric uncertainty (Podolny, 2001) and market uncertainty (Podolny, 1994) on 
network structures. 
 
7
  Williamson‟s component-set (i.e., primary and behavioural uncertainty) is founded on a 
component-set developed by Koopmans (1957) (i.e., primary and secondary uncertainty). Behavioural 
uncertainty, as proposed by Williamson (1985), differs from secondary uncertainty as proposed by 
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Criterion #2: Perceptions from a Single Source of Uncertainty 
Each uncertainty component-set is meant to represent the uncertainty an actor might 
perceive from a single uncertainty-generating source. For instance, when Milliken (1987) 
identifies state, effect, and response uncertainty, she is not proposing that actors will 
perceive each of these uncertainties from different sources found throughout the entire 
environment. Rather, Milliken is proposing that actors, within the same context and 
importantly perceiving the same source of uncertainty, will perceive one of the different 
components of uncertainty. “What differentiates these types of uncertainty from one 
another is the type of information that an organization‟s administrators perceive lacking” 
(Milliken, 1987, p. 138). 
Accordingly, it is important to distinguish between perceptions of uncertainty that 
actors derive from one source and those that actors derive from multiple sources 
(Milliken, 1987). The study of the perception of uncertainty from multiple sources of 
uncertainty is another dimension of uncertainty research
8
. Researchers studying multiple 
sources of uncertainty contend that different responses to uncertainty will be required 
based upon which constituent is the source of uncertainty (Buchko, 1994; Duncan, 1972; 
Emery & Trist, 1965; Miles & Snow, 2003; Priem, Love, & Shaffer, 2002). These 
constituents can be external (e.g., competitors, suppliers, government, customers, 
financial supporters, etc.), internal (e.g., individual, department, or organizational), or 
                                                                                                                                                 
Koopmans (1957). The latter uncertainty assumes the information is being withheld innocently by one‟s 
transactors. In contrast, with behavioural uncertainty, the assumption is that information may be being 
withheld innocently or strategically (with guile) by one‟s transactors. 
 
8
  There are eight dimensions of research that seek to explain how actors develop unique perceptions 
of environmental uncertainty (PEU) despite the fact that these actors may share the same environment. 
These factors explain why actors attend to different information, have an unequal ability to discern patterns 
from the environment, and/or apply a different level of information gathering and/or processing. As an 
optional item, appendix 1.2 reviews these eight factors. 
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societal (e.g., cultural, political). For instance, when Jones et al. (1997) state they are 
studying different „types‟ of uncertainty (i.e., supply and demand uncertainty9), they are 
studying different sources of uncertainty and not components of uncertainty. 
Criterion #3: Representing the Entire Range of Uncertainty Perceived 
Each component-set, as a collection of components, is meant to represent the range 
(i.e., all types) of uncertainty actors may perceive from a single source, presuming that all 
actors are using the same filter. In other words, it is presumed that there is a component in 
each component-set that can describe any actor‟s perceptions about a single source of 
uncertainty. 
Moreover, each of the uncertainty component-sets is meant to represent the range of 
uncertainty that an actor might perceive from a source that is found within any 
environment – even those found outside of a business context. For instance, Whitley 
(1984) applies his strategic / technical component-set to show that these two components 
can be used to explain the contrasting organizational structures exhibited by academic 
organizations across the humanitarian, economic, and natural science fields of academic 
research. 
Criterion #4: Interaction between Components  
Each component of uncertainty within each component-set is considered an 
independent construct (Gerloff et al., 1991; Miller & Shamsie, 1999; Milliken, 1987; 
Whitley, 1984). As such, different components of uncertainty may be perceived at the 
                                                 
9
  Supply uncertainty is an actor‟s inability to predict the future because of shifts in resources and 
power balances between transactors. Demand uncertainty is an actor‟s inability to predict the future 
because of shifts in consumer preferences, knowledge and technology standards (Jones et al., 1997). 
Findings: firms encountering supplier uncertainty are found to integrate vertically, while firms 
encountering demand uncertainty disaggregate into autonomous units, and increase the use of outsourcing 
and subcontracting (Jones et al., 1997). 
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same time.  
There are two explanations as to why actors may perceive different components of 
uncertainty. The first explanation is that actors perceive different components because 
they utilize different stages of a common sense making filter, where each stage is likely 
to focus on a specific aspect of the uncertainty. This explanation is expressed by Milliken 
(1987, 1990) as she divides uncertainty into state, effect, and response uncertainty. She 
argues that actors perceive these three components as they focus on the source of 
uncertainty through three sequential stages of sense making – scanning, interpreting, and 
enacting. For instance, Milliken argues that actors „scanning‟ the environment are more 
likely to perceive state uncertainty and less likely to perceive effect or response 
uncertainty. In contrast, actors „interpreting‟ or „enacting‟ are less likely to perceive state 
uncertainty. 
The second explanation is that actors perceive different components of uncertainty 
because they are using different sense making filters where each filter is associated with 
an independent set of uncertainty components. For instance, while Milliken divides 
uncertainty into state, effect, and response uncertainty, Whitley (1984) divides 
uncertainty into strategic and technical uncertainty. Whitley (1984) identifies a different 
component-set than Milliken because he identifies a different sense making filter that 
actors may utilize. Whitley (1984) indicates that actors filter the uncertainty based on the 
nature of the task problem. Thus, according to this explanation, two or more actors 
encountering the same source of uncertainty may perceive different components of 
uncertainty from different component-sets if they are using different filters. For example, 
if one actor is filtering the uncertainty based on the nature of the task problem (Whitley, 
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1984) while another filters the uncertainty based on the degree of isolation (Beckman et 
al., 2004), the first actor will perceive technical or strategic uncertainty while the second 
actor will perceive firm-specific or market-shared-uncertainty.  
Third, if an actor is using two or more filters or is between stages of one filter, one 
actor may be expected to perceive multiple components at the same time (Miller & 
Shamsie, 1999; Whitley, 1984). Whitley (1984) argues that actors may perceive both 
strategic and technical uncertainties simultaneously; e.g., social scientists work in a field 
that exhibits both high strategic and technical uncertainty. Likewise, Milliken (1990) 
found an interaction between components; perceived effect uncertainty had a significant 
influence on response uncertainty; e.g., one‟s inability to judge effect will impact one‟s 
confidence to respond.  
Criterion #5: Unique Responses to Each Component of Uncertainty  
Actors can be expected to respond to each component of uncertainty with responses 
that may differ from those taken by other actors. The uniqueness of each component will 
influence the meanings actors derive from their interpretative processes, which, in turn, 
will influence their responses (Daft & Weick, 1984; Eriksson & Sharma, 2003; 
Frishammar, 2003). An actor's responses may vary from that of another actor based on (a) 
the responses chosen, and (b) the level of importance or prioritization assigned to any 
response. 
 The authors of each component-set identify responses that should be expected with 
each component (see table 2.1). For instance, Milliken (1987, 1990) contends the 
component of uncertainty perceived influences the type of information gathering or 
processing that an actor needs to undertake. Milliken (1987) contends that actors who 
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perceive state uncertainty are likely to focus on the effectiveness of the information 
gathering and processing by increasing their scanning, forecasting, use of non-linear 
modeling, use of alternate decision-making processes, and/or use of organizational slack / 
buffers. Actors who perceive state uncertainty are not as likely to (a) increase threat and 
opportunity analysis (an effect uncertainty response), or (b) begin a program of imitating 
successful competitors (a response uncertainty response)
10
.  
Aldag and Storey (1975) contend the perception of uncertainty as either external or 
internal uncertainty will influence what level of analysis actors focus upon when adopting 
/ initiating an uncertainty response
11
. Beckman, Haunschild, and Phillips (2004) contend 
the perception of either firm-specific or market-shared uncertainty will influence an 
actor's willingness to gather and process information. It is posited that because market-
shared uncertainty points at the unavailability of relevant and/or analyzable information, 
which is beyond the reach of other (potentially more capable) actors, an actor, who is 
experiencing market-shared uncertainly, will consider the gathering of complex or absent 
information to be futile (Beckman et al., 2004). 
Whitley (1984) contends that the perception of uncertainty as either strategic or 
                                                 
10
  In a test of Milliken‟s three components, Miller and Shamsie (1999) find that the level of product 
variation varied between organizations who perceived state, effect, and response uncertainty. Organizations 
experiencing state uncertainty introduced a wider variety of products hoping that some would hit the target. 
Organizations experiencing effect uncertainty maintained their product offerings to those that matched the 
requirement of key buyers. Organizations experiencing response uncertainty reduced their product offering 
down to the core products that matched their experience and reputation. This study can be criticized for 
operationalizing perceived components of uncertainty with archival measures that do not confirm that 
actors actually perceived uncertainty. Researchers used „variations in market share‟ and „volatility of 
annual movie demand‟ as surrogates for state and effect uncertainty.  
 
11
  In support of Aldag and Storey‟s environmental, organizational, and individual uncertainty, Bordia 
et al., (2004) examined the relationship between participation in decision-making (PDM), uncertainty, and 
the psychological well-being of organizational personnel. Previous studies showed that PDM could reduce 
uncertainty (measured as a single construct) and hence increase the psychological well-being of 
organizational personnel. In contrast, Bordia et al., found that (a) PDM significantly reduces only 
individual uncertainty, and (b) any correlation between PDM and an aggregate measure of uncertainty is 
mediated by individual uncertainty.  
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technical uncertainty will have a bearing upon the consensus-forming activities 
undertaken by transactors
12
. Williamson (1985) contends that the perception of 
uncertainty as either primary or behavioural uncertainty will have a bearing upon an 
organization‟s willingness to vertically integrate tasks being performed by the transactors 
who withhold information. 
As an aside, it is important to distinguish between components of uncertainty and an 
aggregate measure of uncertainty. Aggregate measures of uncertainty such as the scales 
developed by Duncan (1972) and Lawrence and Lorsch (1967), treat all perceptions of 
uncertainty as a single construct. Researchers interested in components of uncertainty 
suggest aggregate measures are inappropriate if the intent is to capture how actors will 
respond differently to nuances in the environment and organizational contexts (Lorenzi et 
al., 1981). The use of aggregate measures will mask differences in perception of, and 
response to, uncertainty (1975; Conrath, 1967; Downey et al., 1975; Gerloff et al., 1991; 
Milliken, 1987, 1990).  
Criterion #6: Accounting for Components Leads to Increased Efficacy  
While the categories used by each theorist may differ based on their respective 
research paradigms, the motivation to identify the component-sets does not. They argue 
that there will be a stronger empirical link between uncertainty and actors‟ responses, if 
researchers were to (a) identify which component of uncertainty the studied actors 
perceive, and/or (b) understand that research designs might evoke uncertainty 
                                                 
12
  In support of Whitley‟s strategic and technical uncertainty, Courtney (2003) found that the 
effectiveness of using two types of scenario planning (i.e., vision- and decision-driven scenarios) are 
related to whether the actor encounter strategic or technological uncertainty. Vision-driven scenarios, which 
are focused on questioning assumptions and developing out-of-the-box scenarios, are best under conditions 
strategic uncertainty. In contrast, decision-driven scenarios, which are focused on questioning the readiness 
of one‟s capabilities, are better suited to deal with technical uncertainty.  
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components that differs from those evoked in a study to which the results are to be 
contrasted (Aldag & Storey, 1975; Milliken, 1987; 1990). 
Calling for better identification of the components of uncertainty does not mean that 
each component in a component-set needs to be examined in any study that evokes 
uncertainty. Rather, researchers need to identify which components are being studied, and 
then not generalize the findings of their research beyond that component (Kreiser & 
Marino, 2002). Boyd and Fulk's (1996) investigation of strategic uncertainty
13
 is an 
example of what is prescribed; in their study, they examine one component (i.e., strategic 
uncertainty) and state that they can make no claim that the study‟s findings are 
generalizable to the other components (e.g., technical uncertainty). 
Relevance of Review of Existing Component-Sets 
This summary of the existing component-sets is relevant to this proposal for two 
reasons. First, this review identifies the works of other researchers who also contend that 
uncertainty should be divided into its component parts. It identifies the criteria by which 
those, mine, and possibly future component-sets may be judged. It provides readers some 
familiarity with the least examined dimension of environmental uncertainty research (i.e., 
uncertainty components).  
Second, based on this review, I make the assertion that object and relations uncertainty 
fills a gap left unfilled by the existing component-sets. Specifically, the existing 
component-sets do not consider the range of uncertainty that can be related to one‟s 
                                                 
13
  They determined that environmental scanning was (a) positively related to strategic uncertainty if 
the environment was characterized by a high degree of variability, but (b) negatively related to strategic 
uncertainty if the environment was characterized by a high degree of complexity. They contend that under 
conditions of complexity, actors do not see value in scanning if the information they will retrieve is less 
analyzable. 
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relations issues with a transactor – the uncertainty that can be caused by issues with the 
transactor or the manner in which the relationship with the transactor is coordinated. The 
component-sets offered by Aldag and Storey (1975) (i.e., individual, internal/structural, 
and external uncertainty), Beckman et al., (2004) (i.e., firm-specific and market-shared 
uncertainty), Milliken (1987) (i.e., state, effect, and response), and Whitley (1984) (i.e., 
technical and strategic uncertainty) do not consider how uncertainty may be related to the 
transactor and/or the processes that govern one‟s coordination with the transactor. 
Moreover, the component-sets presented by Williamson (1985) (i.e., primary and 
behavioural) and Koopmans (1957) (i.e., primary and secondary), which do examine how 
uncertainty may be related to the transactor, do so by considering a limited range of 
transactor uncertainties. Both Williamson (1985) and Koopmans (1957) only examine 
uncertainty that is caused by a transactor withholding information, either innocently 
(1957) or strategically with guile (1985). They do not consider uncertainty that may be 
caused by other coordination issues (e.g., uncertainty related to problematic dependence, 
incommensurable identities, etc.) or transactor issues (e.g., transactor incompetence).  
As depicted in figure 2.1, I suggest that the object-relations uncertainty component-set 
is (a) an expansion of component-sets offered by Williamson (1985) and Koopmans 
(1957), and (b) a subset of the state uncertainty component presented by Milliken (1987).  
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Figure 2.1: Mapping of Multiple Component-Sets 
A greater examination of the object and relations aspects of state uncertainty is an 
important consideration. It is important because this division of uncertainty, as shown in 
the next topic, is evident in (a) how uncertainty is evoked within management studies, 
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and (b) the bias towards object uncertainty that is shown in the operationalization of 
uncertainty.  
Literature Review: Object and Relations Uncertainty in Organizational Theory  
While I am the first to suggest that an object and relational component-set should be 
created, I am not the first to observe that uncertainty has both object-like and relations-
like characteristics. In this portion of the literature review, I identify several theorists who 
articulate uncertainty with an object-like or relations-like uncertainty, within management 
literature, even if they are not labeled as object and relations uncertainty.  
Two Dispositions 
Writing on the impact of human evolution on the development of economics, 
Seabright (2005) contends that modern economic thought is premised on humans having 
evolved with two types of dispositions. First, humans evolved with „reasoning instincts‟ 
that gave them the intuitive ability to perform rudimentary statistical computations 
(Cosmides & Tooby, 1996; Seabright, 2005). This capacity to calculate allowed humans 
to reduce information into expressions of risk or enthusiasm (Seabright, 2005) – later to 
be expressed as subjective probabilities and cost / benefit statements (Spencer, 1962). 
Second, human relations evolved with the capacity to engage in acts of reciprocity (Fiske, 
1991; Seabright, 2005). Humans‟ instinctive and uncalculating tendency to repay 
kindness with kindness and unkindness with revenge empowered humans to exchange 
with strangers and discouraged those strangers from abusing trust when offered 
(Seabright, 2005). He contends that the application of these two dispositions in concert 
positively affected the survival rates of early traders. “People given to calculation without 
reciprocity would be too opportunistic, so nobody would trust them. People given to 
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reciprocity without calculation would be too easily exploited by others. It seems natural 
selection favored the evolution of a balance between these two dispositions” (Seabright, 
2005, p. 27). The concurrent applications of these two dispositions facilitated the 
evolution of humans from hunter-gatherers to producers who shared risk with strangers 
and developed roles based on specialized labour in a model that would become our 
modern economic system.  
Seabright‟s assertion that our exchange logics are based on a balance between calculus 
and reciprocity is relevant to the study of object and relations uncertainty because of an 
ancillary point he makes on the topic. He suggests that experiencing uncertainty related to 
one or both of the dispositions would inhibit actors from participating in an exchange 
unless adjustments were undertaken to eliminate or compensate for the uncertainty 
(Seabright, 2005). What is noteworthy is not that he links uncertainty to a need to make 
adjustments. In organizational, decision-making, and psychology literatures, uncertainty 
has long been associated with the need to make adjustments (e.g., altering search 
methodology, altering organizational structures, modifying decision-making techniques) 
(Donaldson, 2001; Miles & Snow, 2003; Scott, 2003). What is noteworthy is that he 
implies (a) there is a unique type of uncertainty related to each disposition, and (b) 
humans perceive and respond to each type of uncertainty independently (Seabright, 
2005). Humans possess the ability to perceive uncertainty that is related to their capacity 
to calculate, and humans possess the ability to perceive uncertainty that is related to their 
capacity to reciprocate. In other words, humans perceive uncertainty that influences their 
ability to reduce information into expressions of risk or enthusiasm as distinct from 
uncertainty that influences their ability to engage others in acts of exchange. 
- Page 35- 
Object-like and Relations-like Uncertainty 
Seabright echoes several organizational theorists, such as Aldrich and Mindlin (1978), 
Donaldson (2001), Koopmans (1957), Kreiser and Marino (2002), Ouchi (1980), 
Thompson (1967), Williamson (1985), who identify pairings of uncertainties with 
properties similar to object and relations uncertainty. Representing a range of research 
perspectives (e.g., resource dependence, contingency, decision-making, embeddedness, 
and transaction cost economics), these theorists articulate an object-like uncertainty that 
is related to a lack of information that leaves an actor unable to develop the representative 
values needed to predict the future, while they also articulate a relations-like uncertainty 
that is related to a lack of information that leaves an actor unable to gauge the 
appropriateness of their interactions with transactors. Table 2.2 identifies several 
examples of researchers who describe uncertainty with both object-like and relations-like 
characteristics. 
 Object-like Uncertainty Relations-like Uncertainty 
Aldrich &  
Mindlin  
(1978) 
Unnamed: results when a party 
cannot make decisions because of 
a lack of information about the 
possible states 
Unnamed: results when a party cannot 
make decisions because it is dependent 
on another transactor for a needed 
resource, and that dependency is not 
stable or problematic 
Das & Teng 
(1996, 1998) 
Performance Risk: the prospect 
of not achieving the strategic 
goals of the alliance, given full 
compliance by all partners 
Relational Risk: the prospect that the 
partner does not comply with the spirit 
of cooperation 
Donaldson 
(2001) 
 
Task Uncertainty: an 
organization‟s inability to predict 
the future because of a lack of 
information resulting from 
environmental variability or 
technological change 
Task Interdependence Uncertainty: 
inability to predict the future because 
of the diverse manner in which actors 
are interconnected – variation that 
causes information to be 
asymmetrically concentrated 
Haunschild  
& Miner  
(1997) 
Technical uncertainty: related 
to quantitative variation of 
objective data  
Partner Uncertainty: related to 
uncertainty about prior performance of 
a transactor 
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Koopmans 
(1957) 
Primary Uncertainty: related to 
an actor‟s inability to reduce 
natural events and discoveries 
into probabilities and preferences 
Secondary Uncertainty: related to an 
actor‟s inability to predict the 
decisions and plans of transactors 
because of a lack of communications 
Kreiser &  
Marino 
(2002) 
Informational Uncertainty: 
related to a lack of information or 
understanding about the causal 
relationships about the states of 
the environment 
Non-Informational Uncertainty: 
related to the competition for control 
of the resource 
Paswan et al.,  
(1998) 
External Uncertainty: caused by 
environmental diversity, 
dynamism, heterogeneity, and 
instability 
Structural Uncertainty: caused by 
interdependence issues that arise 
because of relational norms 
Podolny  
(1994) 
Unnamed: related to a lack of 
information about inputs and 
outputs 
Unnamed: related to the coordination 
with or reputation of transactors 
Ring &  
Van de Ven 
(1994) 
Unnamed: related to the correct 
determination of future 
environmental states 
Unnamed: related to the development 
and maintenance of satisfactory 
cooperation between transactors 
Thompson 
(1967) 
Unnamed: related to the 
quantitative fluctuation of input 
and output resources 
Unnamed: related to the variation of 
the organization‟s dependence on the 
firms providing or receiving the inputs 
and outputs 
Whitley  
(1984) 
Technical Uncertainty: inability 
to understand work techniques or 
how they can produce reliable 
results 
Strategic Uncertainty: inability to 
perceive a consensus about the 
importance and/or priority of goals 
Williamson 
(1985) 
Primary Uncertainty: an 
inability to make decisions due to 
a lack of information about to the 
changing nature of the 
environment  
Behavioural Uncertainty: an inability 
to make decisions due to a lack of 
information being communicated 
between transactors – where the 
communications are being withheld 
innocently or strategically 
Table 2.2: Depictions of Object-like and Relations-like Uncertainty 
In his treatise on managing uncertainty, Thompson (1967) does not suggest the core 
can be sheltered from all uncertainty. Rather he suggests it is advantageous “to remove as 
much uncertainty as possible from its technical core by reducing the number of variables 
operating on it” (Thompson, 1967, p. 11). To that end, he divides uncertainty into two 
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types. The first type of uncertainty, which the core is capable of absorbing, is caused by 
the quantitative fluctuation of input and output resources. This is object-like uncertainty. 
Using inventory techniques such as buffering, smoothing, forecasting, and rationing, 
object uncertainty related to quantitative fluctuation can be reduced rationally based on 
historical patterns and probabilities to a range of possible expectations that achieves a 
level of determinateness that nears certainty (Thompson, 1967). The second type of 
uncertainty evoked by Thompson is related to the variation of the organization‟s 
dependence on the firms providing or receiving the inputs and outputs. It is uncertainty 
generated by changes that alters the dependence levels. This is relations-like uncertainty. 
Thompson (1967) suggests that organizations respond to this uncertainty by reducing 
their transactor dependence by altering their coordination-mode between transactors (e.g., 
contracting, cooperation, co-opting, coalition building processes). 
Representing Transaction Cost Economics, Williamson (1985, 1994) suggests that 
uncertainty needs to be divided into two components to reflect the fact that homo-
psychologicus exhibits two distinct frailties – i.e., frailty of reason and frailty of motive. 
The first type of uncertainty, related to frailty of reason, is labeled primary uncertainty. It 
is defined as an actor‟s inability to make decisions due to a lack of information about the 
changing nature of the environment that results from (a) a lack of information available to 
a rational actor, or (b) the satisficing or bounded rationality of the actor seeking to 
understand the available information. This is object-like uncertainty. The second type of 
uncertainty, related to frailty of motive, is labeled behavioural uncertainty. It is defined as 
an actor‟s inability to make decisions due to a lack of information that is being withheld 
innocently (Koopmans, 1957) or strategically (Williamson, 1985) by one‟s transactors. 
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This is relations-like uncertainty. Williamson (1985, 1994) indicates that the attenuation 
of uncertainty generated by a transactor‟s opportunism or bounded rationality requires the 
switching of governance arrangements. 
Ouchi (1980) and Williamson and Ouchi (1981) adopt Williamson‟s two components 
of uncertainty. Like Williamson, Ouchi asserts humans are incapable of being relatively 
free of either frailty of reason or frailty of motive. But whereas, Williamson (1985, 1994) 
identifies three alternate coordination-modes: market, hierarchies, and a hybrid of the two 
to resolve uncertainty, Ouchi (1980) and Williamson and Ouchi (1981) identify clanship 
as an additional coordination-mode to which an actor can gravitate. 
Aldrich and Mindlin (1978) and Kreiser and Marino (2002) suggest there is a 
distinction between the uncertainty that is depicted by researchers who view the 
environment as a source of scarce resources and the uncertainty that is depicted by 
researchers who view the environment as a source of information. Resource-orientated 
researchers see uncertainty as a threat caused by scarcity of resources and/or the 
dependence upon transactors who possess the scarce resources (Aldrich & Mindlin, 1978; 
Koberg, 1987; Kreiser & Marino, 2002; Pfeffer & Salancik, 2003; Pfeffer, Salancik, & 
Leblebici, 1976). This dependence-related uncertainty leaves an actor unable to bargain, 
share, or co-opt with transactors without the interference of social, institutional, or 
governance devices. This is relations-like uncertainty. In contrast, information-orientated 
researchers see uncertainty as a threat caused by a lack of relevant information and/or the 
inability to effectively gather and process available information (Aldrich & Mindlin, 
1978; Koberg, 1987; Kreiser & Marino, 2002). This asocial uncertainty leaves an actor 
unable to develop the rank-orderings or representative values needed to predict rationally 
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the future. This is object-like uncertainty. 
Contingency theory presents two types of uncertainty – each of which may influence 
an organization to adjust procedures, personnel, processes, structural designs, strategy, 
and/or transactors (Donaldson, 2001; Hrebiniak & Snow, 1980; Koberg, 1987). Task 
uncertainty refers to an actor‟s inability to perform a task effectively because of a lack of 
clarity about work details and/or the rate of technological change (Donaldson, 2001; 
Koberg, 1987; Van de Ven, Delbecq, & Koenig, 1976). This is object-like uncertainty. In 
contrast, task interdependence uncertainty is defined as an inability to perform a task 
based on issues related to the way tasks are connected with other transactors (Donaldson, 
2001; Koberg, 1987; Van de Ven et al., 1976). Task interdependence uncertainty is 
related to the processes that govern the transactors' relationship. This is relations-like 
uncertainty. 
The above examples are by no means a complete list of those who have represented 
uncertainty with object- and relations-like qualities. For instance, Das and Teng (1996, 
1998) divide risk
14
 into performance and relational risk. They define performance risk as 
“the prospect of not achieving the strategic goals of the alliance, given full compliance by 
all partners” (Das & Teng, 1996, p. 830). They define relational risk as the prospect “that 
the partner does not comply with the spirit of cooperation”15 (Das & Teng, 1998, p. 25).  
Haunschild and Miner (1997) divide uncertainty into two types: technical and partner 
                                                 
14
  Risk is structured uncertainty. It is the condition where the possible states are known and the 
probabilities objectively assigned (Lorenzi, 1980). It is a form of uncertainty because the outcome is 
undetermined. 
 
15
  Reminiscent of Koopmans and Williamson, Das and Teng divide relational risk further into 
rational and irrational acts (Das & Teng, 1996). Rational acts are acts that a partner intends to make (i.e., 
opportunistic behaviour or breach of contract). Irrational acts are acts that a partner does not intend to make 
(i.e., an inability to deliver on time or the loss of technological advantage over other potential partners with 
which you chose not to act). 
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uncertainty.  
Kollock (1994) contends that studies that focus on an actor‟s judgment under 
uncertainty tend to focus on the quality of information passed between transactors and 
ignore the possibility that the results would differ if there were uncertainty about 
exchange partners being deceitful, incompetent, or untrustworthy actors.  
Podolny (1994) makes a distinction between uncertainty related to a lack of 
information about inputs / outputs and uncertainty related to the coordination with, or 
reputation of, transactors.  
Ring and Van de Ven (1994) divide risk into risk related to the correct determination 
of future environmental states and risk related to the development and maintenance of 
satisfactory cooperation between transactors. 
 Paswan, Dant, and Lumpkin (1998) distinguish between external uncertainty caused 
by environmental diversity, dynamism, heterogeneity, and structural uncertainty caused 
by interdependence issues that arise because of relational norms. 
Why was it overlooked 
“That uncertainty can have behavioural origins goes generally unremarked” 
(Williamson, 1985, p. 57). 
It is important to address a potential question that may arise. Specifically, “if the duo 
of object-like and relations-like uncertainty has been identified by organizational theorists 
as potentially noteworthy, why has such a component-set not been developed before 
now?” To this question, I have three answers. 
First, the object-relations component-set remains undeveloped because object 
uncertainty garnishes the focus of a greater number and a greater diversity of researchers 
who evoke uncertainty. In other words, object and relations uncertainty are not 
- Page 41- 
recognized as a matched set. The decision-making, risk analysis, statistics, and economics 
researchers who dominate uncertainty research (e.g., Kahneman, Slovic, & Tversky, 
1982; Montagna, 1980; Smithson, 1989) generally conceptualize uncertainty about 
concrete, reducible, asocial objects (Smithson, 1989) – i.e., object uncertainty. This is 
because (a) they view the environment with an information perspective (Aldrich & 
Mindlin, 1978; Kreiser & Marino, 2002), and (b) because they are profoundly guided by 
probability and Bayesian theory (Kahneman et al., 1982; Smithson, 1989). They treat 
uncertainty epistemologically (Dequech, 2001). Information is viewed as missing 
knowledge – cues/messages that can be gathered, processed, rationally reduced, and 
subsequently used to make preference judgments (Dequech, 2001; Gifford et al., 1979; 
Lipshitz & Strauss, 1997). These researchers favour the use of object items (e.g., forecast, 
technology, or economic data) that (a) have distinct states that can be rank-ordered or 
given representative values (Smithson, 1989), and (b) are more amenable to research 
conditions under structured uncertainty where possible states can be assigned 
probabilities (Dequech, 2000; Gibbons & Chung, 1995). These conditions facilitate a 
researcher‟s ability to measure good and bad uncertainty responses because they can 
compare the endpoints they pre-deemed to be rational with the respondents‟ choices 
(Gifford et al., 1979; Lipshitz & Strauss, 1997; Montagna, 1980; Wernerfelt & Karnani, 
1987). This orientation is typified by cognitive psychologists who research judgment 
under uncertainty by manipulating information about concrete items (e.g., ball, coins, 
marbles, etc.) in gambles, lotteries, auctions, and dilemmas (Lopes, 1994). These 
researchers tend to ignore stimulus that is not easily reducible (Kahneman et al., 1982; 
Smithson, 1989), where test subjects may be less likely to take action
16
 to reduce the 
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  Individuals are more likely to attempt to eliminate uncertainty they perceive as reducible whereas 
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uncertainty and hence make empirical measurement more challenging (Smithson, 1989). 
Second, relations uncertainty may be overlooked because “a great deal of uncertainty 
and ignorance encountered in real organizational life simply does not fit neatly into a 
probabilistic mold” (Smithson, 1989, p. 244). Relational items are avoided because they 
are captured in words or stories and thus are vague, ambiguous, inconsistently used, 
insensitive to small change, too instable to be represented as numbers over time, and not 
easily expressible in degrees (Einhorn & Hogarth, 1986; Mosakowski, 1997; Smithson, 
1989). Kollock (1994) contends that uncertainty about the partner is avoided because of 
the research requirement to study an uncertainty related to intangible inter-actor issues 
like trust. In addition, Kollock (1994) and Kramer (1999) contend that researchers tend to 
ignore relational uncertainties, because longitudinal monitoring of dyadic or group 
behaviour is often required to control variables such as „trustworthiness‟. Gibbons and 
Chung (1995) contend that research under conditions of fundamental uncertainty calls for 
inter-actor research (e.g., scenario development about transactors, mimetic imitation, and 
changes in boundary spanning actors). “A feature of dealing with other humans and the 
range of their responses is hard to limit” (Williamson, 1985, p. 59), which adds to the 
complexity of research design. Moreover, Dequech (2001) and Mosakowski (1997) 
contend that relations uncertainty may be avoided by researchers because inter-actor 
relationships tends to exist in and/or generate conditions of fundamental uncertainty. This 
is relevant because "some economists neglect fundamental uncertainty, at least in part 
because of fear that it is not possible to deal with the phenomena concerned in a rigorous 
manner" (Dequech, 2000, p. 43). 
Third, unfortunately the relationship between object and relations uncertainty has not 
                                                                                                                                                 
they will attempt to tolerate uncertainty they perceive as irreducible (Smithson, 1989). 
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been pursued, even by those theorists who note the significance of the pairing, because 
the uncertainty construct is evoked as a secondary rather than primary construct of 
interest. Case in point: Kreiser and Marino (2002) suggested there is a need to distinguish 
between an asocial uncertainty from a social uncertainty. In fact, they suggested that the 
characterization of uncertainty might be incomplete because it does not fully account for 
these dissimilar types of uncertainty. Unfortunately, they leave the topic uncultivated 
because researching components of uncertainty is tangential to their stated study of 
resource dependence; the uncertainty construct is not their primary research interest. 
They do not define the two types of uncertainty other than to relate them to the two 
perspectives of the environment. They do not articulate how the two types of uncertainty 
might evoke different responses from actors. They only draw attention to the need to 
conceptualize the social and asocial uncertainties distinctly. 
Relevance of Review of Object and Relations Uncertainty in Management Literature 
“The environment presents problems that arise as issues of human relations or 
technical matters” (Blake, 1964. p. 14). 
This literature review demonstrates that dividing uncertainty into its object and 
relational components is not a new notion. Significant theorists, such as Aldrich and 
Mindlin (1978), Donaldson (2001), Koopmans (1957), Kreiser and Marino (2002), Ouchi 
(Ouchi, 1980), Thompson (1967), Williamson (1985) – representing prominent 
organizational theories such as resource dependence, TCE, Clanship, and contingency 
theory – have characterized (a) an object-like uncertainty that is related to a lack of 
information that leaves an actor unable to develop the representative values needed to 
predict the future, and (b) a relations-like uncertainty that is related to a lack of 
information that leaves an actor unable to gauge the appropriateness of their interactions 
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with transactors. Moreover, my component-set does not favour a particular research 
perspective but rather attempts to encompass all those that can be found in a broad sweep 
of management theories.  
Literature Review: Object and Relations Categories in Categorization Theory 
I contend that actors will perceive object and relations uncertainty as a consequence of 
using the process of categorization to give qualities to an uncertainty-generating source. 
Within this section, I review how categorization may be relevant to one‟s perception of 
object and relations uncertainty. 
The Categorization Process 
“Categories are activated and become salient when they are matched by 
behaviours and/or attributes present in the target, relative to other targets 
and categories available” (Messick & Mackie, 1989, p. 54). 
Categorization theory presents a cognitive framework that explains how actors 
perceive, recall, reduce, and evaluate items (Cowan, 1986; Fiske & Linville, 1980). 
According to categorization theory, actors subconsciously group items into categories 
with other items that share attributes (e.g., mental images, properties, beliefs, norms, 
expectancies, and object exemplars) (Medin et al., 2000; Mevis & Rosch, 1981). Actors 
do not consider items unique but as exemplars of a category of items (Smith & Medin, 
1981). For example, poodles and retrievers are exemplars of the „dog‟ category. 
Moreover, actors consider items that do not share attributes as exemplars of alternate 
categories. For example, a chicken is not an exemplar of the „dog‟ category because it 
does not share a sufficient number of attributes.  
Categories are built from past and new experience (Kielser & Sproull, 1982; Medin et 
al., 2000; Mevis & Rosch, 1981). When actors encounter an item, they review existing 
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categories to determine if the attributes of the new item match. When matched, the 
attributes of the category to which the item was matched become more meaningful and 
stable by virtue of having another exemplar grouped into it (Cowan, 1990; Messick & 
Mackie, 1989). For example, as an actor experiences a greater variety of dogs the 
attributes by which the actor defines the dog family become more detailed.  
Object and Relations are Superordinate Categories 
Categories are structured hierarchically in levels that differ in gradients or 
representativeness (Mevis & Rosch, 1981). The most general categories, labeled 
superordinate categories, exist at the apex of the hierarchy. Below the superordinate 
categories are numerous levels of sub-categories. As one moves down the levels of 
categories away from the superordinate categories, each level of sub-category is defined 
by a greater number of more specific attributes that describe a lesser number of items. 
Each sub-level of categorization has been described as the level at which the stereotype 
of the higher level group is disconfirmed (Medin et al., 2000). For example, as one 
transitions from the „feline‟ category to the „domestic cat‟ category, (a) the number of 
felines decreases as cats like the tiger are eliminated, and (b) the shared attributes of the 
remaining cats become more specific.  
Items are first compared to superordinate categories before they are compared at the 
more basic sub-category levels. The process of matching a new item with an existing 
superordinate category and subsequently drilling-down levels of sub-categories (i.e., 
activating categories) to find the „winning‟ sub-category is largely a subconscious 
process. Actors with more experience may activate more levels of sub-categories before 
requiring active attention to refine the matching further (Medin et al., 2000; Mevis & 
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Rosch, 1981). Medin et al. (1997) found that different types of tree experts (e.g., 
taxonomists, landscape workers, parks maintenance personnel) utilized different levels of 
categorization as a function of their experience and role. 
According to category researchers Medin, Lynch, and Solomon (2000) the most 
common superordinate level categories used by actors to make sense of their environment 
are the object and relations categories. That is, actors universally differentiate items based 
on whether they are object items (i.e., noun or natural items) or relations items (i.e., verb, 
process, or social items)
17
 (Medin et al., 2000; Mevis & Rosch, 1981). Object items are 
differentiated from relations items based on an item‟s level of reducibility, abstractness, 
and social emphasis (Medin et al., 2000). Object items (e.g., dog, cat, technology, 
forecasts, and economic data) are concrete. They are identified and stored in memory as 
nouns, distinct items, or information. Moreover, because the linear distinction between 
object items is course-grained and easily distinguishable, differences can be reduced to a 
rank-order or representation value (Macrae & Bodenhausen, 2000; Mevis & Rosch, 
1981). In contrast, relations items (e.g., cooperating, coordinating, sharing) are not 
tangible items but abstract items that tend to be rooted in the service of an activity (Medin 
et al., 2000). They are identified and stored in memory as verbs, metaphors, or stories. 
Because the distinctions between relations items are fine-grained and difficult to quantify, 
these differences resist being reduced to a rank-order or representative values (Macrae & 
Bodenhausen, 2000; Mevis & Rosch, 1981). Relational items tend to be routed in the 
service of an activity (Medin et al., 2000) and hence represented by verbs (the ing‟s).  
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  These two sets of authors refer to the two superordinate categories with different descriptors. 
Medin at al.‟s (2000) use the terms object / noun items and social / verb items to refer to the two 
superordinate categories. Mevis and Rosch‟s (1981) use the terms natural and relations / process items to 
refer to the two superordinate categories.  
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Categorization – Relevant to Uncertainty 
The process of categorization is relevant to how actors perceive a source of 
uncertainty. In a process that Macrae & Bodenhausen (2000) label “giving temporary 
representation”, actors apply the qualities (i.e., mental images, attributes, properties, 
beliefs, norms, expectancies, and object exemplars) that are assigned to a category of 
predictable / known items as proxies for the uncertain qualities associated with the 
uncertain items. These temporary representations sensitize actors to the uncertain stimuli 
and provide them clues to the environment‟s possible states (Macrae & Bodenhausen, 
2000; Medin et al., 2000). Thus, under conditions of uncertainty, actors derive distinct 
meanings from the category to which an item is compared. 
Moreover, under conditions of uncertainty, categorization helps actors narrow their 
searches, option-generation, and responses (Cowan, 1990; Frishammar, 2003; Schwenk 
& Thomas, 1983). “Causes, reformulation, solution searchers are all influenced by the 
initial categorization made by individuals” (Cowan, 1990, p. 366). While uncertain 
stimuli are compared against all categories in the search for a category that can give the 
stimuli some meaning, only the „winning‟ category that confers an activational advantage 
is retained for use in an actor‟s response (Frishammar, 2003). Responses that have been 
proven effective for items in the winning category are evoked for the new stimuli. “... 
many objects or events are alike in some important respects, and hence can be thought 
about and responded to in ways we have already mastered” (Smith & Medin, 1981, p. 1). 
For example, an actor meeting an unknown variety of the dog family for the first time 
will suspect that the dog would react favourably to having its belly rubbed – “all dogs 
like having their bellies rubbed”. 
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By the same token, while the „winning‟ category and its responses are retained, the 
„losing‟ categories and the repertoire of responses associated with them are removed or 
inhibited from an actor‟s list of preferred responses (Frishammar, 2003). While the 
„winning‟ category provides clues to the manner in which actors will perceive and 
respond to uncertainty, „losing‟ categories provide clues on which responses we might 
not expect. This relationship between the categories perceived and the responses enacted 
under conditions of uncertainty is demonstrated in research concerning executive 
scanning; Cowan (1990) finds that the categories that executives initially perceive 
constrain (a) how executives‟ search the environment for information and patterns, and 
(b) the solutions that executives investigate and initiate. 
Relevance of Review of Object and Relations Items in Categorization Theory 
This review suggests that the object and relations division is central to the process of 
categorization. The object and relations categories represent two common superordinate 
level categories used by actors to make sense of their environment. This is especially 
relevant because under conditions of uncertainty actors derive distinct meanings from the 
category to which an item is compared. Hence, as actors make sense of any source of 
uncertainty they encounter the first attribute that will be examined (often subconsciously) 
is whether the source of the uncertainty is about an object or relations item. Importantly, 
as noted above, the process of applying this attribute will have a bearing on the 
perception of, and response to, uncertainty. 
Implication of Three Literature Reviews 
Based on the three literature reviews presented above, I contend that the goal of 
achieving formal recognition of a new uncertainty component-set, based upon object 
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uncertainty and relations uncertainty is plausible. I make this assertion based on three 
points. First, I contend that an informal recognition of this component set already exists 
within management theory. Prominent researchers representing a range of organizational 
theories already depict uncertainty as being about either the object being passed between 
transactors or the relationship that exists between the transactors. Second, I contend that 
categorization theory validates the object and relations split as being an appropriate 
division. Categorization theory indicates that this split represents a pair of superordinate 
categories that actors use when they attempt to make sense of their environment. 
Categorization theorists indicate that the qualities of one of these categories will prevail 
and inform our perceptions and responses to an uncertain item. Third, the object-relations 
component-set that I introduce fills a gap left by other component-sets. None of the 
existing component-sets makes a distinction between the transactors and the objects about 
which the transactors are likely to be concerned, in such a way as to capture the full range 
of uncertainty that can be related to the transactor and/or the manner in which one 
coordinates exchange with the transactor. In summary, the three literature reviews, as a 
combination, indicate that the assertion that actors will perceive object and relations 
uncertainties as distinct is a plausible and important assertion.  
Perception-Hypotheses 
The perception-hypotheses set out in this section of the dissertation concern whether 
actors perceive object uncertainty and relations uncertainty as distinct components of 
uncertainty. These hypotheses are related to criterion #1, #2, and #3 – i.e., the criteria that 
assert actors may perceive distinct components of uncertainty from the same source of 
uncertainty. I contend that the merit of any proposed component-set should be judged 
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using the criteria for a component set – as identified earlier in this chapter. Accordingly,  
Criteria #1: The specific component perceived by actors is the result of filters 
these actors use when making sense of their environment.  
Criteria #2: Each component is perceived from a single source of uncertainty.  
Criteria #3: Each component set is meant to capture the entire range of 
uncertainty that actors may perceive.  
The first perception-hypothesis is a reaffirmation of the assertion that actors may 
perceive object and relations components of uncertainty from the same source of 
uncertainty. I contend that actors will perceive object and relations uncertainty as a 
consequence of using the process of categorization to give qualities to the environmental 
uncertainty.  
Perception-Hypothesis #1: Actors will categorize uncertainty according to the 
degree that it concerns missing information related to object items or missing 
information related to relations items. 
Five subsequent hypotheses support this first proposition. These hypotheses describe 
the actions I suggest actors need to exhibit if their actions are to be used as proof that 
actors perceive object or relations uncertainty as a consequence of how they use the 
process of categorization, as a filter, when making sense of an uncertain environment. 
Specifically, an actor who distinguishes uncertainties based on an object-relations 
categorization would be expected to (a) find two uncertainties of the same component-
type to be similar to each other (H#1a & H#1b), while (b) finding uncertainties that 
belong to different component-types to be dissimilar to each other (H#1c, H#1d, & 
H#1e). 
Perception-Hypothesis #1a: A rating of similarity will be given by actors who are 
rating the similarity between any two uncertainties that are both related to 
relations items. 
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Perception-Hypothesis #1b: A rating of similarity will be given by actors who are 
rating the similarity between any two uncertainties that are both related to object 
items. 
Perception-Hypothesis #1c: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to a relations 
item, and (b) an uncertainty that is related to an object item.  
Perception-Hypothesis #1d: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to a relations 
item, and (b) an uncertainty that does not exhibit a relations or an object nature. 
Perception-Hypothesis #1e: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to an object 
item, and (b) an uncertainty that does not exhibit a relations or an object nature. 
The methodology that was used to test these hypotheses and the results from the study 
conducted on the perception-hypotheses are found in chapters 3 and 4, respectively.   
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CHAPTER 3: METHODOLOGY 
In chapter 2, it was theorized that actors would distinguish between uncertainties on 
the basis of whether the uncertainty is related to (a) relations items (i.e., items related to 
one‟s relationship with transactors and/or the processes that govern that relationship), or 
(b) object items (i.e., items related to what is expected to be passed between transactors). 
In this chapter, I present the methodology by which the perception-hypotheses were 
tested. This chapter consists of four sections. First, I outline the content of the web-based 
questionnaire that was used. The principal element of this questionnaire was a set of 
thirty-six questions requiring respondents to rate the similarity of nine uncertainty 
statements. Second, I explain how the specific uncertainty statements used in the item-
item similarity ratings were written and pretested. Third, I identify the sample of 
respondents that completed the instrument. Specifically, I identify (a) the means by which 
they were recruited, (b) the sample size, and (c) the samples demographics. Finally, I 
introduce the statistical tests that were performed on the collected data. I provide a brief 
introduction of multidimensional scaling, which was the principal procedure used for 
evaluating the item-item similarity ratings.  
Instrument 
The instrument utilized to test hypothesis #1 was a web-based questionnaire. It 
consisted of six elements: consent, compensation, demographics, instructions, item-item 
ratings, and validations.  
Consent: The questionnaire launched with a consent page, which informed the 
respondents of the nature of the work and time that would be required when completing 
the questionnaire. The page provided assurances that (a) there were no risks associated 
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with completing the questionnaire and (b) all answers provided would be kept in strict 
confidence. Respondents were required to select a „consent‟ box before proceeding with 
the survey.  
Compensation: In the compensation portion of the questionnaire, respondents were 
asked to indicate how they would like to receive the $20 compensation being offered to 
anyone who completed the entire questionnaire. They were given three means of 
accepting the compensation: (1) to donate the compensation anonymously to charity; (2) 
to donate the compensation to charity and request a tax receipt; or (3) to receive the 
compensation in cash. Additional questions, which asked respondents to select the charity 
of their choice, appeared if the respondent chose option „1‟ or „2‟. Moreover, additional 
questions, which asked respondents for contact information, appeared if the respondent 
chose option „2‟ or „3‟. 
Demographics: Because of the individual nature of perception, researchers contend 
that it is critical to account for actor differences when studying perceived uncertainty 
(Downey, Hellriegel, & Slocum, 1977; Lorenzi, 1980; Stanovich & West, 2000). As 
such, participants in uncertainty studies are often evaluated for individual differences on 
some of the following factors: age, gender, cognitive complexity, experience, self-
uncertainty, uncertainty orientation, and tolerance for ambiguity. Within this instrument, I 
gathered information on age, gender, and experience. 
Age: While not expecting „Age‟ to be a significant control factor, respondents were 
asked to indicate into which of six age groups they fit (i.e., 20-29, 30-29, 40-49, 50-59, 
60-69, 70+).  
Gender: While not expecting „Gender‟ to be a significant control factor, respondents 
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were asked to indicate whether they were male or female. 
 Experience: Respondents were asked to provide the number of years that they have 
been (a) at work, (b) in management, and (c) coordinating work with other organizations. 
Respondents were also asked to provide the number of roles that they have had (a) at 
work, (b) in management, and (c) coordinating work with other organizations. These 
measures were informed by Dutton and Webster (1988) who measure experience in years 
of work experience in the job, unit, or general industry, and Downey (1977) who 
measures experience by the number / variety of roles held by an actor. Experience was 
selected as an appropriate factor for the study for two reasons. First, experience has been 
related to an actor‟s ability to perceive uncertainty in the environment and patterns within 
that uncertainty (Downey et al., 1977; Dutton & Webster, 1988). Second, experience 
affects the level of category that actors evoke; experts tend to drill down and access sub-
categories with greater frequency because experience makes sub-categories more 
cognitively assessable (Medin et al., 2000). To illustrate how it may be important to the 
perception of components of uncertainty, I draw attention to the following example. In a 
study of auction bidders, Clark and Halford (1980) find that inexperienced bidders focus 
on the properties of item being auctioned (i.e., object items), whereas experienced bidders 
focus on the auction‟s rules / process and/or their relationship with the auctioneer (i.e., 
relations items).  
Rejected-Variables: Several additional control measures were considered but rejected. 
Measures of self-uncertainty, uncertainty orientation, and tolerance for ambiguity – each 
of which measures an actor‟s willingness to respond to uncertainty – were not used. 
These factors affect the level of cognitive activity an actor may dedicate before the actor 
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becomes overwhelmed and ceases to respond to the uncertainty. However, these factors 
do not affect an actor‟s ability to perceive uncertainty (Boyd, Dess, & Rasheed, 1993). 
Accordingly, given this instrument is concerned with the perception, and not response to, 
uncertainty these items were rejected. Additionally, cognitive complexity was also 
rejected for the instrument because it has consistently proven to be a non-significant 
predictor of an actor‟s ability to identify types and degrees of uncertainty perceived 
uncertainty (Boyd et al., 1993; Downey et al., 1977; Downey & Slocum, 1975; Lorenzi, 
1980). (Appendix 3.1 provides additional details on these factors.) 
Instructions: The instruction page of the questionnaire (see appendix 3.2) instructed 
respondents on how to complete the item-item similarity ratings that were the first 
questions to appear in the questionnaire. Respondents were informed they would see 
multiple pairing of uncertainty statements. They were told to use the 7-point scale (1= 
„not at all similar‟ to 7 = „identical‟), which was located between the two statements, to 
indicate the extent they find the statements dissimilar / similar. Additionally, because the 
respondents could not be expected to be familiar with completing a similarity ratings 
(Jonassen, Beissner, & Yacci, 1993), the instructions provided an example of a similarity 
rating.  
To ensure that each respondent approached the questionnaire with some commonality, 
respondents were (a) informed of the context in which the uncertainty exists (i.e., “A 
recent natural disaster which a vital resource is produced...”), and (b) told the uncertainty 
statements were communicated by reliable sources with significant status and tenure (see 
appendix 3.2).  
The instructions also informed the respondents that the topic of the questionnaire was 
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perception of uncertainty. Respondents were given a hint as to how to read each 
uncertainty statement; specifically, they were told to ask themselves, “What is the 
uncertainty about?” However, no priming mentioned the labels „object‟, or „relations‟, or 
any of the other component labels. I was conscious of the fact that activating a specific 
component through priming may also deactivate others (Macrae & Bodenhausen, 2000). 
Thus, the priming was done in such a way as not to prevent respondents from perceiving 
the full range of uncertainty components.  
Item-Item Similarity Ratings: The questionnaire asked respondents to complete thirty-
six item-item similarity ratings. These „thirty-six‟ similarity ratings represent all the 
possible combinations of item-item ratings that could be made when comparing the nine 
underlying uncertainty statements that were included in the instrument [36 = n (n - 1) / 2]. 
Table 3.1 lists these nine uncertainty statements.  
The „item-item similarity rating‟ format was chosen because, in conjunction with 
multidimensional scaling, this question format has proven an effective means of gaining 
insight into how actors distinguish between different objects and concepts (Goldstone & 
Son, 2005).  
These questions were presented in the form of a semantic differential question. In each 
of these questions, respondents were given two uncertainty statements at a time and asked 
to rate their similarity using a 7-point likert scale (1=„not at all similar‟ to 7=„identical‟). 
An example of a similarity rating questions is provided in figure 3.1.  
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Figure 3.1: Example of Similarity Rating 
Using the functionality of the web provider, SurveyGizmo, that hosted the 
questionnaire, I was able to randomize the order in which the thirty-six rating questions 
were presented to each respondent. I was also able to randomize the side of the page (i.e., 
left or right) where the uncertainty statements appeared in each question. I programmed 
the randomization as a precaution, even though test-retest experiments have shown that 
ordering does not alter the scoring of similarity ratings (Malhotra, 1987).  
The number of similarity ratings required of each respondent (i.e., thirty-six ratings) 
was determined not to be problematic for the respondents. This number of ratings fit 
comfortably within the recommended range of 28 to 190 ratings. Below the lower limit of 
28 ratings, it is argued that a matrix of ratings will not produce valid results because less 
than 8 items are being compared (Rao & Katz, 1971; Steyvers, 2002). Above the upper 
limit of 190 ratings, it is argued that time and fatigue is of concern (Rao & Katz, 1971; 
Steyvers, 2002). Above 190 ratings alternative techniques (such as anchoring, ranking, 
merging, or ordering) should be used to reduce the number of ratings without reducing 
the number of items (Rao & Katz, 1971). Within the 28 to 190 range of ratings, based on 
test-retest experiments, it has been determined that any boredom and/or fatigue 
experienced by participants does not influence the outcome of the ratings (Malhotra, 
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1987). 
Validation Questions: In order to confirm the construct validity of the uncertainty 
statements used in the questionnaire, eighteen validation questions were included on the 
last two pages of the questionnaire. In the first nine questions, respondents were provided 
the nine uncertainty statements, which were used in the item-item similarity ratings, and 
asked: “To what extent is the uncertainty about the relationship between two or more 
people who are conducting an exchange?” (For emphasis, the bold treatment of the text 
was included in the question.) Respondents were asked to provide their response using a 
7-point likert scale (1 = “Not At All about the Relationship” to 7 = “Entirely about the 
Relationship”). A print screen of this question is shown in appendix 3.3. 
In the second nine questions, respondents were provided nine uncertainty statements 
and asked: “To what extent is the uncertainty about the object being exchanged 
between two or more people?” Respondents were asked to provide their response using 
a 7-point likert scale (1 = “Not At All about the Object” to 7 = “Entirely about the 
Object”). A print screen of this question is shown in appendix 3.4. 
Uncertainty Statements 
Table 3.1 lists these nine uncertainty statements that were used as the foundation of 
the thirty-six item-item similarity-ratings included in the questionnaire [36 = n (n - 1) / 2].  
- Page 59- 
Comp Label Topic Uncertainty Statement 
Relations 
Unc_1 Collaboration 
We are uncertain that we have the cooperation of 
our business associates. We are concerned they will 
put our needs behind that of other customers. 
Unc_2 Competence 
We are uncertain about whether our business 
associate will let us down. We are concerned that 
they haven‟t always provided what we need in the 
past. 
Unc_3 Dependence 
We are uncertain about our reliance on a limited 
number of business associates. We are concerned 
our reliance is restricting our ability to access what 
we need. 
Unc_4 
Withholding  
Information 
We are uncertain about our business associate‟s 
willingness to share. We are concerned they are 
intentionally keeping what we need from us. 
Object 
Unc_5 
Input / Output 
Quantity 
We are uncertain about the availability of resources. 
We are concerned that size of the resource pool will 
be negatively affected. 
Unc_6 
Changing 
Environment 
We are uncertain about ongoing variation. We are 
concerned that this type of event is becoming more 
frequent given this is not the first time this 
disruption has happened. 
Unc_7 
Input / Output 
Quality 
We are uncertain about the quality of the resource. 
We are concerned that quality of the resource pool 
will be negatively affected. 
Unc_8 Technology 
We are uncertain about our business associate‟s 
choice of technology. We are concerned that their 
general-purpose capital technology may be less 
effective for our specialized needs. 
Neutral Unc_9 Lack of Info 
We are uncertain because we do not have enough 
information about the situation 
Table 3.1: Uncertainty Statements used in Similarity Ratings 
Four of the nine uncertainty statements are theorized to represent relations uncertainty. 
These uncertainty statements relate uncertainty to issues concerning collaboration, 
competence, dependence, and withholding. These uncertainty statements are argued to be 
more about the relationship between two or more people who are conducting an exchange 
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than they are about the object being exchanged between two or more people. 
Four of the nine uncertainty statements are theorized to represent object uncertainty. 
These uncertainty statements relate uncertainty to issues concerning input/output 
quantity, environmental variation, input/output quality, and technology. These 
uncertainty statements are argued to be more about the object being exchanged between 
two or more people than they are about the relationship between two or more people who 
are conducting an exchange. 
Finally, one of the nine uncertainty statements is theorized to be neutral. It is 
considered neutral because it is not significantly about either the relations or the object. 
This neutrality is assumed to result from the general lack of specificity that is contained 
in the statement. 
The nine uncertainty statements, which were given to the respondents in the similarity 
ratings, were not written as extremes expressing only object or relations uncertainty – 
even though writing such extreme scripts would have made confirming the perception-
hypotheses easier. Rather, for the sake of generalizability, I wrote the uncertainty 
statements using the descriptions of uncertainty with which management researchers and 
practitioners are most familiar. I sorted the common descriptions of uncertainty contained 
in my literature files into the nine topics: collaboration, competence, dependence, 
withholding, input/output, changing nature, lack of probability, technology change, and 
general uncertainty (see table 3.2).  
To the uncertainties in table 3.2, I made two changes. First, I eliminated the „lack of 
probability‟ topic. This item has more to do with the degree of uncertainty than the nature 
of the uncertainty. All uncertainties must be judged independently from degree of 
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uncertainty, which is positively correlated with an actor‟s motivation to respond to an 
uncertainty (Beckert, 1997; Uzzi, 1997). Second, I split the input and output topic to 
reflect quantity and quality issues. This change created a topic that I expected to have 
resonance with practitioners. As well, this change balanced the number of object and 
relations topics. Thus, the nine uncertainty statements in table 3.1 were developed from 
those descriptions found in table 3.2. 
Collaboration 
 
 Relational risk is related to a partner that does not comply with the 
spirit of cooperation (Das & Teng, 1996, 1998) 
 Uncertainty is related to the coordination with transactors (Podolny, 
1994)  
 Uncertainty is related to the development and maintenance of 
satisfactory cooperation between transactors (Ring & Van de Ven, 
1994) 
 Uncertainty is related to an actor‟s inability to perceive a consensus 
about the importance and/or priority of goals (Whitley, 1984) 
Competence 
 Partner Uncertainty is related to performance of a transactor 
(Haunschild & Miner, 1997) 
 Uncertainty is related to the reputation of transactors (Podolny, 
1994) 
Dependence 
 Uncertainty is related to the variation of the organization‟s 
dependence on firms providing or receiving the inputs and outputs 
(Thompson, 1967) 
 Uncertainty results when an actor cannot make decisions because it 
is dependent on another transactor for a needed resource, and that 
dependency is not stable or problematic (Aldrich & Mindlin, 1978) 
 Non-Informational Uncertainty is related to the competition for 
control of the resource (Kreiser & Marino, 2002) 
 Structural Uncertainty is caused by interdependence issues that arise 
because of relational norms (Paswan et al., 1998)  
 Task Uncertainty is related to the manner in which actors are 
interconnected causes information asymmetry (Donaldson, 2001) 
Withholding 
Information 
 Behavioural Uncertainty is related to a lack of information being 
communicated between transactors – where the communications are 
being withheld innocently or strategically (Williamson, 1985) 
 Secondary Uncertainty is related to an actor‟s inability to predict the 
decisions and plans of transactors because of a lack of 
communications (Koopmans, 1957)  
- Page 62- 
Inputs /  
Outputs 
 Uncertainty is related to the quantitative fluctuation of input and 
output resources (Thompson, 1967) 
 Uncertainty is related to a lack of information about inputs and 
outputs (Podolny, 1994) 
Changing  
Nature of 
Environment 
 Task Uncertainty is an organization‟s inability to predict the future 
because of a lack of information resulting from environmental 
variability (Donaldson, 2001) 
 Primary Uncertainty is related to a lack of information about the 
changing nature of the environment (Williamson, 1985)  
 Uncertainty is related to the determination of future environmental 
states (Ring & Van de Ven, 1994) 
 Uncertainty is caused by environmental diversity, dynamism, 
heterogeneity, and instability (Paswan et al., 1998) 
 Uncertainty is related to quantitative variation of objective data 
(Haunschild & Miner, 1997)  
 Primary Uncertainty is related to an actor‟s inability to reduce 
natural events and discoveries into probabilities and preferences 
(Koopmans, 1957) 
Lack of  
Probability 
 Probability (Lawrence & Lorsch, 1967) 
Technology  
Change 
 Task Uncertainty is related to an organization‟s inability to predict 
the future because of technological change (task uncertainty 
Donaldson, 2001) 
 Technical Uncertainty is related to an actor‟s inability to understand 
work techniques and how they produce reliable results (Whitley, 
1984) 
Lack of  
Information 
 Uncertainty is an actor is unable to predict the future because of a 
lack of information (Downey et al., 1975; Gibbons & Chung, 1995; 
Gifford et al., 1979).  
 Informational Uncertainty is related to a lack of information or 
understanding about the causal relationships about the states of the 
environment (Kreiser & Marino, 2002)  
 Uncertainty is related to a lack of information about the possible 
states (Aldrich & Mindlin, 1978) 
Table 3.2: Uncertainty Statements Found in Literature 
Pre-Testing Uncertainty Statements 
Each of the nine uncertainty statements was pre-tested by undergraduate business 
students. The students were shown the list of nine topics that described the set of 
uncertainty statements (e.g., collaboration, dependence, etc.). They were asked to match 
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each topic with one of the nine uncertainty statements being pre-tested. The students were 
also asked to rate, using a 5-point scale (1 = “not at all” to 5 = “exactly”), how much the 
uncertainty statement reflected the topic to which it was matched (see appendix 3.5). 
Uncertainty statements were rewritten and retested until more than twenty out of 
twenty-five students (a) matched the uncertainty statement to its „correct‟ topic, and (b) 
scored the topic-to-uncertainty statement fit with a minimum score of four out of five. No 
student was allowed to retest the same uncertainty statement. A minimum of twenty-five 
validations was performed for each uncertainty statement (as recommended by Converse 
& Presser, 1986). 
Sample  
Distribution: The instrument, in the form of a web-based questionnaire, was made 
available to one hundred seventy-four potential respondents. These potential respondents 
were selected from my personal contact list. This list includes the contact information of 
persons with whom I have had dealings in my approximately twenty years of work 
experience. This list of people is geographically diverse – located throughout North 
America and Europe. This list of people is role diverse – people in business, accounting, 
and legal professionals. The list of people is age diverse. This list was parsed such that 
persons were only contacted if they (a) have experience in a work environment, and (b) 
have no knowledge of the specifics of my research. 
Each potential respondent was informed of the web-based instrument via an email 
message (see appendix 3.6). A week later, after an initial batch of responses had been 
received, a reminder message was sent by email to those persons who had not responded 
(see appendix 3.7). Once the instrument was closed, a thank you email was sent (see 
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appendix 3.8).  
Respondents: Instruments were marked complete only if the respondent had 
completed all thirty-six similarity ratings. One hundred six, of the one hundred seventy-
four persons contacted, opened the web-based instrument. Twenty-nine, of the one 
hundred six, abandoned the web-based questionnaire without completing the majority of 
the similarity ratings. These responses were rejected. Of the remaining seventy-seven 
persons, who completed the majority of the similarity ratings, eight respondents had a 
small number of rating-questions that were missed or had more than one selection made 
per rating. Six of these eight respondents were contacted and provided new responses to 
the questions of note. The responses from the two persons, who could not be contacted, 
were rejected. Thus, of the one hundred seventy-four potential respondents, seventy -five 
completed the instrument – resulting in a 43 percent completion rate.  
Instruments were marked complete if respondents did not complete answers to less 
critical demographic or validation questions – i.e., about (a) age, (b) gender, (c) 
compensation choices, (d) relations score for each uncertainty statement, (e) object score 
for each uncertainty statement, (f) work experience, (g) management experience, and (h) 
experience working with other organizations. 
Age / Gender: All seventy-five respondents provided their gender, while seventy-three 
respondents provided their age. The distributions for variables "Age" and "Gender" are 
shown in figure 3.2. 
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Figure 3.2: Respondents by Age and Gender 
Experience: In this instrument, experience was measured with six collected and three 
calculated variables. Respondents were asked to provide the number of years that they 
have been (a) at work, (b) in management, and (c) coordinating work with other 
organizations. Respondents were also asked to provide the number of roles that they have 
had (a) at work, (b) in management, and (c) coordinating work with other organizations. 
69, 62, and 68 respondents provided details on their work experience, management 
experience, or interorganizational experience, respectively. The distributions for the six 
collected variables are shown in table 3.3. (See appendix 310 for histograms). 
 N Range Mean Median Mode 
Std 
Dev 
33.33 
n-tile 
66.67 
n-tile 
# of Work Roles 69 14 4.88 5.0 1.0 3.51 3.0 6.0 
# of Mgmt Roles 62 8 3.45 3.0 2.0 2.16 2.0 4.0 
# of Interorg Roles 68 44 5.28 4.0 1.0 6.52 3.0 5.0 
# of Yrs at Work 69 53 16.49 13.0 3.0 14.61 4.0 25.0 
# of Yrs in Mgmt 62 34 10.89 7.5 2.0 9.93 3.0 15.0 
# of Yrs in Interorg Roles 68 44 14.06 11.5 25.0 12.17 3.0 24.0 
Work Experience  69 69 21.38 18.0 6.0 15.06 10.3 27.0 
Mgmt Experience 62 42 14.34 11.0 7.0 10.87 6.0 18.0 
Interorg Experience 68 88 19.34 18.0 4.0 14.97 9.0 27.0 
Table 3.3: Experience Variables 
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The years and roles variables were used to create three experience variables that I 
labeled (a) Experience at Work, (b) Experience in Management, and (c) 
Interorganizational Experience. The Experience variables are calculated as the sum of the 
number of years and number of roles held – e.g., [(Work Experience) = (Years at Work) 
+ (# of Work Roles)]. The distributions for these three calculated variables are shown in 
table 3.3.  
The experience variables were divided into 2- and 3-category variables and used in the 
subsequent analysis of respondents‟ similarity ratings. Specifically, the respondents 
would be divided into three groups to determine whether respondents with greater 
experience perceive a greater, lesser, or no difference in the relations-component and 
object-component of the uncertainty statements. The distribution of the variable "Work 
Experience" (see appendix 3.10) has a near-equal distribution of respondents in three 
groups: (1) 23 respondents with fewer than 11 years, (2) 24 respondents with 11 to 27 
years, and (3) 22 respondents with greater than 27 years. The distribution of the variable 
"Management Experience" has a near-equal distribution of respondents in three groups: 
(1) 21 respondents with fewer than 7 years, (2) 28 respondents with 7 to 17 years, and (3) 
23 respondents with greater than 17 years. Finally, the distribution of the variable 
"Interorganizational Experience" has a near-equal distribution of respondents in three 
groups: (1) 24 respondents with fewer than 10 years, (2) 21 respondents with 10 to 27 
years, and (3) 21 respondents with greater than 27 years. Histograms for these six 
collected experience variables can be seen in appendix 3.15. 
Compensation: The respondents who completed the uncertainty-rating questionnaire 
received $20 in compensation. They were given three means of accepting the 
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compensation: (1) to donate the compensation anonymously to charity, (2) to donate the 
compensation to charity and request a tax receipt, or (3) to receive the compensation in 
cash. 24, 32, and 14 respondents chose options (1), (2), and (3), respectively.  
Interestingly, five of the seventy-five respondents did not select one of these 
compensation options. I characterized these respondents as choosing a fourth option – (4) 
to refuse compensation. 
Respondents, who chose to donate to charity, were allowed to choose from a list of 
charities that I had identified as the top ten donation destinations for North America in 
2009, or indicate an alternative cause to which they wanted to donate. 15 of the 56 who 
chose to donate did so to a charity of their own choosing. The distribution of 
compensation is shown in appendix 3.14. 
Statistical Tests 
Beyond descriptive tests of frequency and means, three statistical tests were utilized to 
confirm the perception-hypotheses: (1) multidimensional scaling, (2) factor analysis, and 
(3) paired-sample t-tests. 
Multidimensional Scaling: Multidimensional scaling (MDS) was chosen to test the 
item-item similarity ratings that were the principal exercise in the instrument. MDS was 
chosen because it has proven a useful method to discover what mental representations the 
respondents use to judge when an item belongs to a category (Steyvers, 2002). As such, 
MDS was chosen as a means of discovering whether the categories used by respondents, 
in scoring the item-item ratings of the uncertainty statements, involve the categories of 
relations and object. 
 MDS is a statistical procedure used to translate the relative perceptions of items onto 
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a multidimensional map (Buja et al., 2004; Malhotra, 1999; Mazzocchi, 2008; Steyvers, 
2002). In the procedure, subjective or objective perceptions of the items being rated are 
typically gathered using Q-sorting, similarity ratings, or dissimilarity ratings (Mazzocchi, 
2008). These item-item ratings are gathered to produce a matrix of item-item ratings, 
which MDS translates into coordinates and plots as points on a multidimensional map
18
. 
From the placement of the points of the MDS map, researchers can determine if the 
distance relationship between items is based on a theorized relationship. 
Statistically, MDS computes what portion of the fit can be accounted for by the MDS 
model (Buja et al., 2004; Malhotra, 1999; Mazzocchi, 2008; Steyvers, 2002). Goodness-
of-fit is achieved when the MDS model is not substantially improved by the addition or 
subtraction of an additional dimension (Whaley & Longoria, 2009). A measure called 
STRESS (Standardized Residual Sum of Squares) measures the badness-of-fit or the 
proportion of variance that cannot be accounted for by the MDS model. A model with 
STRESS less than 10 percent is considered a fair-to-good model; less than 5 percent is 
good-to-excellent; and less than 2.5 percent is excellent (Malhotra, 1999; Mazzocchi, 
2008; Steyvers, 2002). MDS also provides a measure called Tucker‟s Coefficient of 
Congruence, which is used to measure the equality of the MDS model and the original 
matrix. A Tucker Coefficient of between 0.85 and 0.95 signals that the MDS model 
represents the matrix with fair similarity; a factor higher than 0.95 signals that the MDS 
model represents the matrix with near-equality (Lorenzo-Seva & Berge, 2006).  
Once an MDS model has proven to be a statistically good fit, researchers are required 
to use subjective judgment to determine and label the property of the dimensions of the 
                                                 
18
  An MDS map s also referred to as which is also referred to as a common space, a preference map, 
or a perceptual map.  
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MDS map. They do this by examining the placement of the items that are located on the 
map (Malhotra, 1987; Mazzocchi, 2008; Steyvers, 2002). A theoretical fit is determined 
based on how interesting theoretically and/or appropriate the properties of the labeled 
dimensions are. 
Of the multiple MDS procedures available, PROXSCAL was chosen. It was chosen 
for several reasons. First, PROXSCAL could evaluate the metric rankings produced by 
the instrument‟s respondents. These respondents produced a matrix of subjective item-
item similarity ratings of the nine uncertainty statements. Second, PROXSCAL could 
produce perceptual maps based on decompositional matrices. Decompositional matrices 
are produced when respondents compare items based on all imaginable attributes. In 
contrast, compositional matrices are produced when respondents compare items based on 
specific attributes defined by the researchers. The decompositional technique is 
statistically more involved given that the number of dimensions is not pre-determined by 
the research design. Instrument #1 will produce decompositional matrices given that 
respondents are not being cued as to what attributes they are to rate.  
Third, of the MDS procedures available within SPSS v18, PROXSCAL is more robust 
than ALSCAL. The former allowed me to select a couple of options that aided in the 
evaluation of the similarity ratings. PROXSCAL allowed me to consider the fit of the 
MDS model using independent variables. Additionally, PROXSCAL‟s output provided 
details on which respondents and/or which uncertainty statement provided what level of 
stress.  
Factor Analysis: Factor analysis examines the correlation among a set of variables to 
determine if there are a lesser number of underlying factors that some or all of the 
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variables have in common. Factor analysis is used to identify these factors so that (a) a 
common factor can explain the variance for a larger set of variables, and (b) the lesser 
number of factors can be used to represent the larger number of variables in subsequent 
analysis. 
Factor analysis was chosen to confirm, indirectly, the findings of the MDS analysis. I 
note it is an indirect test of the MDS model because factor analysis did not use the thirty-
six item-item ratings that were examined by the MDS procedure; factor analysis would 
inappropriately treat the thirty-six item-item ratings as thirty-six independent variables 
and not representative of the nine underlying items as MDS does. Instead, factor analysis 
was used to reduce the validation questions that confirmed the relations and object 
natures of the nine uncertainty statements. Factor analysis was used to determine if the 
validation responses could be reduced to groupings similar to that produced by MDS‟s 
dimensions – i.e., presumably into three factors that correspond to object, relations, and 
neutral uncertainty items.  
Paired-Sample T-Tests: Paired T-tests, which compare the means of two variables 
from the same sample, were used to examine the validity of the uncertainty statements. 
For each uncertainty statement, respondents were asked to rate the degree of relations and 
the degree of object they perceived. Paired T-Tests were used to confirm that these two 
scores have significantly different means – i.e., to confirm that respondents perceived the 
uncertainty statements to score differently on relations and object. The design of each 
relations uncertainty statement was validated if it scored high on the relations validation 
question while scoring low on the object validation question. The design of each object 
uncertainty statement was validated if it scored low on the relations validation question 
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while scoring high on the object validation question. The neutral uncertainty statement 
was supported if it scored high on neither the relations validation question nor the object 
validation question. 
Summary of Methodology  
The first thirty-six questions in the questionnaire, like the one below (see figure 3.3), 
asked respondents to rate the similarity of two uncertainty statements. The instructions 
provided to the respondents did not provide any guidance given as to what or how many 
criteria a respondent should consider when rating the similarity of two uncertainty 
statements. Each respondent was free to pick the criteria that seemed “appropriate” after 
having read each pair of uncertainty statements. Each respondent was free to use criteria 
that might differ from the ones used by other respondents. Each respondent was free to 
switch the criteria each time a new question was begun.  
Figure 3.3: Example of Similarity Rating 
Nevertheless, according to the perception-hypotheses put forth in chapter 2, 
respondents were expected to use an object vs. relations categorization technique to make 
sense of the uncertainty statements. Respondents were expected to compare the 
uncertainty statements based on whether each is about an object item or about a relations 
How similar are the two uncertainty statements? 
 
 
We are uncertain about the availability 
of sufficient resources. We are 
concerned that the size of the resource 
pool will be negatively affected. 
 
We are uncertain that we have the 
cooperation of our business associates. 
We are concerned they will put our 
needs behind that of other customers. 
 
  
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
  
 
Not At All 
Similar 
O O O O O O O Identical  
 
- Page 72- 
item.  
Perception-Hypothesis #1: Actors will categorize uncertainty according to the 
degree that it concerns missing information related to object items or missing 
information related to relations items. 
According to perception-hypotheses #1a and #1b, respondents would be expected to 
rate uncertainties within the same component as being very similar to each other. Two 
object uncertainties would be rated as very similar to each other. Likewise, two relations 
uncertainties would be rated as very similar to each other. 
Perception-Hypothesis #1a: A rating of similarity will be given by actors who are 
rating the similarity between any two uncertainties that are both related to 
relations items. 
Perception-Hypothesis #1b: A rating of similarity will be given by actors who are 
rating the similarity between any two uncertainties that are both related to object 
items. 
According to perception-hypotheses #1c, #1d, and #1e, respondents would be 
expected to rate uncertainties that are not of the same component as not similar to each 
other. A relations uncertainty would be rated as not similar to an object uncertainty. A 
relations uncertainty would be rated as not similar to a neutral uncertainty. Likewise, an 
object uncertainty would be rated as not similar to a neutral uncertainty.  
Perception-Hypothesis #1c: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to a relations 
item, and (b) an uncertainty that is related to an object item.  
Perception-Hypothesis #1d: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to a relations 
item, and (b) an uncertainty that does not exhibit a relations or an object nature. 
Perception-Hypothesis #1e: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to an object 
item, and (b) an uncertainty that does not exhibit a relations or an object nature. 
An actor‟s use of object and relations categories, to make sense of the uncertainty 
statements will be evident when all of the similarity ratings are analyzed using 
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multidimensional scaling (MDS). MDS will transform all of the similarity ratings into 
coordinates that account for the distances between the nine uncertainty statements. The 
distances between uncertainty statements from the same component are expected to be 
smaller than distances between uncertainty statements from different components.   
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CHAPTER 4: RESULTS 
In this chapter, I present the statistical results related to the perception-hypotheses.  
This chapter is broken down into three sections. First, I present the results of the 
multidimensional scaling (MDS) procedure that examined the thirty-six similarity-ratings 
provided by each of the seventy-five respondents. Second, I present the findings of a 
factor analysis that sought to confirm the findings of the MDS procedure. Finally, I 
present the results of T-tests that were conducted to confirm the construct validity of the 
uncertainty statements used in the questionnaire. 
Test #1: MDS – The Perceptual Map 
Overview 
MDS produced a two-dimensional best-fit model that is both a statistically and 
theoretically significant model that provides insight into the mental representations 
respondents may have used when they produced the similarity ratings. In general, the 
MDS model supports the assertion that actors make a distinction between uncertainty 
statements that are object in nature from uncertainty statements that are relations in nature 
(i.e., perception-hypotheses #1). More specifically, as predicted, respondents rated (a) 
pairings of relations uncertainties as similar (i.e., perception-hypothesis #1a), (b) pairings 
of object uncertainties as similar (i.e., perception-hypothesis #1b), (c) pairings of object 
and relations uncertainties as dissimilar (i.e., perception-hypothesis #1c), and (d) pairings 
of object and neutral uncertainties as dissimilar (i.e., perception-hypothesis #1e). 
However, not as predicted, respondents rated parings of relations and neutral 
uncertainties as more similar (i.e., perception-hypothesis #1d). 
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Procedures / Findings 
Step 1: PROXSCAL – the version of MDS utilized – works with dissimilarity rather 
than similarity scores. Accordingly, each of the thirty-six item-item similarity ratings, 
which were scored on a 7-point likert scale of similarity (1 = “Not At All Similar”, 7 = 
“Identical”), were re-coded into scores of dissimilarity [(Dissimilarity Score) = 8 – 
(Similarity Score)]. The recoded scores were entered into MDS as matrices of ratings – 
one matrix for each of the seventy-five respondents. (Appendix 4.1 shows the matrix for 
respondent #1.)  
Step 2: Using a dimension-reduction function in PROXSCAL, five MDS models were 
generated. The program translated the entire set of dissimilarity ratings into coordinates 
on a one-, two, three-, four, and five-dimensional model. These initial five models were 
screened using a scree plot. The one-, two- and three-dimensional models were 
investigated further because, based on the pronounce elbows on the scree plot, any of 
these three models may achieve goodness-of-fit (see figure 4.1). The four- and five-
dimensional models were rejected. 
 
Figure 4.1: MDS Scree Plot 
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Step 3: The three models not rejected by the scree plot were investigated for statistical 
fit. Two measures were used to determine each model‟s statistical fit. First, STRESS 
(Standardized Residual Sum of Squares) measures the badness-of-fit or the proportion of 
variance that cannot be accounted for by the MDS model. A model with STRESS less 
than 10 percent is considered a fair-to-good model; less than 5 percent is good-to-
excellent; and less than 2.5 percent is excellent (Malhotra, 1999; Mazzocchi, 2008; 
Steyvers, 2002). Second, Tucker‟s Coefficient of Congruence measures the equality of 
the MDS model and the original matrices. A Tucker Coefficient of between 0.85 and 0.95 
signals that the MDS model represents the matrices with fair similarity; a factor higher 
than 0.95 signals near equivalent (Lorenzo-Seva & Berge, 2006). 
The one-dimensional model is not capable of representing the data to an acceptable 
level. The one-dimensional model‟s Stress score of 22 percent is rated poor (see table 
4.1). The one-dimensional model‟s has a Tucker‟s coefficient of 0.88, which is only rated 
fair. Accordingly, the one-dimensional model was rejected.  
Statistically, the two-dimensional model is a marked improvement over the one-
dimensional model. The two-dimensional model has a stress score of 8.9 percent, which 
is rated as fair to good. Its Tucker‟s coefficient of 0.95488 is rated as near equivalent. The 
rating of near equivalent is the best rating available, with the exception of a perfect rating 
where Tucker‟s coefficient is 1.00. Accordingly, the two-dimensional model was not 
rejected because, on a statistical level, this model is capable of representing the 
categorization of the uncertainty statements, as performed by the seventy-five 
respondents. 
Statistically, the three-dimensional model is a slight improvement over the two-
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dimensional model. The three-dimensional model has a stress score of 4.2 percent, which 
is rated as good-to-excellent. The three dimensional model has a Tucker‟s coefficient of 
0.97888 which is rated as near equivalent. The three-dimensional model was not rejected 
because, on a statistical level, this model is capable of representing the categorization of 
the uncertainty statements, as performed by the seventy-five respondents. 
Stress and Fit Measures Three- 
Dimensions 
Two- 
Dimensions 
One- 
Dimension 
Normalized Raw Stress 0.04179 0.08820 0.22130 
Fit 
Tucker's Coefficient of 
Congruence 
Fit 
Good-Excellent 
.97888 
Near Equivalent 
Fair-Good 
0.95488 
Near Equivalent 
Poor 
0.88244 
Fair 
Statistical Fit Acceptable Acceptable Rejected 
Table 4.1: MDS Goodness-of-Fit Scores 
Step 4: In general, once an MDS models proved to be a statistically good fit – as was 
the case with the two- and three-dimensional models – it was necessary to determine 
which MDS model is the most theoretically appropriate. This subjective judgment is 
based on two factors (Malhotra, 1987; Mazzocchi, 2008; Steyvers, 2002): (1) which 
model uses the minimum number of dimensions to provide the model theoretical 
relevance, and (2) which model places its object points on each dimension in a way that 
provides the model theoretical relevance? To answer these questions, both the three-
dimensional maps and two-dimensional maps were examined (see appendix 4.2).  
In the opinion of this researcher, the two-dimensional model represents the best 
theoretical fit. It provided the best theoretical fit because both of its dimensions can be 
explained by existing theory. Along the Y-axis, the model divides the uncertainties using 
the effect uncertainty component espoused by Milliken (1987). Additionally and more 
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significantly, along the X-axis, the model divides the uncertainties using the object and 
relations uncertainty components that this dissertation espouses (see figure 4.2). Both of 
these dimensions, as will be discussed further, support the perception-hypotheses. 
Two-Dimensional Model 
Relations Unc.
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Relations Unc.
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Relations Unc.
Withholding
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Neutral Unc
Lack of Info
Object Unc.
Changing
Environment
Object Unc.
Input / Output
Quantity
Object Unc.
Input / Output
Quality
Object Unc.
Technology
Relations
Uncertainty
E
ff
e
c
t 
U
n
c
e
rt
a
in
ty
Object
Uncertainty
 
Figure 4.2: MDS: 2D Perceptual Map 
2-D Model Y-Axis: Milliken (1987) argues that an actor experiencing effect 
uncertainty is concerned with the impact (timing, severity, or likelihood) that the 
environment will have on him/her. I would argue that the uncertainties are ordered along 
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the Y-axis according to effect uncertainty. The uncertainties located at the lower end of 
the Y-axis are uncertainties that convey a more palpable effect on the actor experiencing 
the uncertainty than those uncertainties that are located at the upper end of the Y-axis.  
For clarity, in table 4.2, the uncertainties are listed in ascending order of “palpability”, 
with their Y-axis coordinates. The lower-most uncertainties have the most palpable effect 
on the actor experiencing the uncertainty. For instance, technology uncertainty 
specifically identifies the uncertainty as having an impact on the effectiveness of the 
actor‟s specialized needs. Competence uncertainty relates uncertainty with past instances 
where the actor has been let down and not had their needs satisfied, which is 
collaboration uncertainty, identifies the possibility of having one‟s needs put in queue 
behind another‟s as the consequence of the uncertainty. 
The upper-most uncertainties have the least palpable effect on the actor experiencing 
uncertainty. For instance, lack of information uncertainty, the neutral uncertainty does not 
convey any impact statement, which makes it the uncertainty with the least palpable 
effect. Changing environment uncertainty does not equate the uncertainty with an impact 
statement – rather it discusses frequency. Input / Output Quantity uncertainty identifies 
the impact of the uncertainty as having an effect on the resource pool, but it does not link 
to any specific effect that will influence the actor. 
In summary, the Y-axis of the MDS model appears theoretically sound. First, the 
underlying theory of the axis is founded on an existing uncertainty component – effect 
uncertainty. Second, the ordering of the uncertainties along this axis, as plotted on the 
two-dimensional MDS model in figure 4.2, are explainable when effect uncertainty is 
used as the basis for that explanation. 
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Uncertainty Statement 
Y-Axis 
Coordinate 
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Unc_9 
Neutral: Lack of Information:  
We are uncertain because we do not have enough 
information about the situation 
0.673 
Unc_6 
Object: Changing Environment 
We are uncertain about ongoing variation.  
We are concerned that this type of event is becoming more 
frequent given this is not the first time this disruption has 
happened. 
0.667 
Unc_5 
Object: Input / Output Quantity 
We are uncertain about the availability of resources.  
We are concerned that size of the resource pool will be 
negatively affected. 
0.185 
Unc_3 
Relations: Dependence 
We are uncertain about our reliance on a limited number of 
business associates. We are concerned our reliance is 
restricting our ability to access what we need. 
0.102 
Unc_4 
Relations: Withholding Information 
We are uncertain about our business associate‟s 
willingness to share. We are concerned they are 
intentionally keeping what we need from us. 
0.099 
Theoretical Divide & Statistical Mid-Point 0.000 
Unc_7 
Object: Input / Output Quality 
We are uncertain about the quality of the resource.  
We are concerned that quality of the resource pool will be 
negatively affected. 
-0.213 
Unc_1 
Relations: Collaboration 
We are uncertain that we have the cooperation of our 
business associates. We are concerned they will put our 
needs behind that of other customers. 
-0.377 
Unc_2 
Relations: Competence 
We are uncertain about whether our business associate will 
let us down. We are concerned that they have not always 
provided what we need in the past. 
-0.534 
Unc_8 
Object: Technology 
We are uncertain about our business associate‟s choice of 
technology. We are concerned that their general-purpose 
capital technology may be less effective for our specialized 
needs. 
-0.585 
Table 4.2: Y-Axis: Effect Uncertainty Axis 
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X-Axis: The MDS model plots the uncertainties along the X-axis using the relations-
object uncertainty components I espouse. The four relations uncertainties are located on 
the left side of the X-axis mid-point (see figure 4.2). In contrast, the four object 
uncertainties are located on the right side of the X-axis mid-point. 
For clarity, in table 4.3, the uncertainties are listed in order (i.e., relations to object), 
with their X-axis coordinates.  
An actor experiencing relations uncertainty is concerned with the transactor with 
whom he/she is enacting or the manner in which he/she in engaged with the transactor. 
This definition applies well to the uncertainties that occupy the left half (i.e., relations 
half) of the X-axis. The four relations uncertainties Unc_4, Unc_1, Unc_3, and Unc_2 
concern the withholding of information, collaboration, dependence, and competence, 
respectively. 
An actor experiencing object uncertainty is concerned with items (information or 
resources) that may be exchanged between transactors. This definition applies well to the 
uncertainties that occupy the right half (i.e., object half) of the X-axis. The four object 
uncertainties Unc_7, Unc_5, Unc_8, and Unc_6 concern quality of input/output, quantity 
of input/output, technology, and environmental variability, respectively.  
The only anomaly with the X-axis coordinates is the placement of the Unc_9. This 
uncertainty, which was theorized to be neutral, did not occupy the mid-point (or neutral 
position) on the X-dimension. Rather this uncertainty was grouped with the relations 
uncertainties to the right of the mid-point. This indicates that respondents perceived 
relations meaning where there was none theorized. Interestingly, this may indicate 
support for the assertion that actors evaluate uncertainty using a categorization process. 
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Remember, categorization theorists indicate that actors will assign an unknown item to a 
known category (i.e., temporary representation) until the item can be better identified. 
Accordingly, the grouping of the neutral uncertainty with the relations uncertainties may 
indicate that respondents felt compelled to assign the neutral uncertainty to one of the 
relations or object category, rather than temporarily represent it as neutral or „neither‟. 
In summary, the X-axis of the MDS model appears theoretically sound. First, the 
underlying theory of the axis is founded on an uncertainty component-set – specifically 
the one espoused within this dissertation – object and relations uncertainty. Second, the 
ordering of the uncertainties along this axis, as plotted on the two-dimensional MDS 
model in figure 4.2, are explainable when the object and relations categories are used as 
the basis for that explanation. 
Uncertainty Statement 
X-Axis 
Coordinate 
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Unc_4 
Relations: Withholding Information 
We are uncertain about our business associate‟s willingness 
to share. We are concerned they are intentionally keeping 
what we need from us. 
-0.669 
Unc_1 
Relations: Collaboration 
We are uncertain that we have the cooperation of our 
business associates. We are concerned they will put our 
needs behind that of other customers. 
-0.567 
Unc_9 
Neutral: Lack of Information 
We are uncertain because we do not have enough 
information about the situation 
-0.305 
 
Unc_2 
Relations: Competence 
We are uncertain about whether our business associate will 
let us down. We are concerned that they haven‟t always 
provided what we need in the past. 
-0.175 
Unc_3 
Relations: Dependence 
We are uncertain about our reliance on a limited number of 
business associates. We are concerned our reliance is 
restricting our ability to access what we need. 
-0.170 
Theoretical Divide & Statistical Mid-Point 0.000 
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Unc_6 
Object: Changing Environment 
We are uncertain about ongoing variation. We are concerned 
that this type of event is becoming more frequent given this 
is not the first time this disruption has happened. 
0.319 
Unc_8 
Object: Technology 
We are uncertain about our business associate‟s choice of 
technology. We are concerned that their general-purpose 
capital technology may be less effective for our specialized 
needs. 
0.364 
O
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Unc_5 
Object: Input / Output Quantity 
We are uncertain about the availability of resources. We are 
concerned that size of the resource pool will be negatively 
affected. 
0.570 
Unc_7 
Object: Input / Output Quality 
We are uncertain about the quality of the resource. We are 
concerned that quality of the resource pool will be 
negatively affected. 
0.634 
Table 4.3: X-Axis: Relations-Object Uncertainty Axis 
The coordinates for the above two-dimensional solution are as follows: 
 Final 2-D Model Coordinates 
 Dimension 
Relations
-Object 
Effect-
State 
Relation
s 
Unc_1: Collaboration -.567 -.377 
Unc_2: Competence -.175 -.534 
Unc_3: Dependence -.170 .102 
Unc_4: Withholding -.669 .082 
Object 
Unc_5: Quantity .570 .185 
Unc_6: Changing Env .319 .667 
Unc_7: Quality .634 -.213 
Unc_8: Technology .364 -.585 
Neutral Unc_9: Lack of Info -.305 .673 
Table 4.4: MDS: Final Coordinates 
Step 5: As an additional model check, the two-dimensional model was re-run without 
Unc_9 for two reasons. First, Unc_9 was not theorized to belong to either the object or 
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the relations component-sets. Yet Unc_9 was grouped in with the relations component-
set. I wanted to determine if the model improved without its insertion. Second, Unc_9 
had the greatest raw stress score of all the uncertainty variables. Unc_9‟s stress measure 
was 27.85 percent. This stress measure was higher than the group mean of 22 percent (see 
table 4.5). 
Decomposition of Normalized Raw Stress 
Sources 
Object 
Mean S1 S2 S3 S4 S5 S6 S7 S8 S9 
Mean .2001 .1917 .1973 .1920 .2163 .2746 .2135 .2277 .2785 .2213 
Table 4.5: Stress by Uncertainty Variable 
In the model without Unc_9, the Stress and Tucker coefficient measures both improve. 
Stress is reduced from 8.9 percent to 7.9 percent. Congruence is improved slightly from 
0.954 to 0.959. However, the numerical improvements are insignificant (see table 4.6). 
The stress fit remains fair-to-good and the congruence remains near-to-equivalent.  
 2-Dimensions 2-Dimensions 
w/o Unc_9 
Normalized Raw Stress  
Fit 
0.08820  
Fair-Good 
0.07868  
Fair-Good 
Tucker's Coefficient of Congruence 
Fit 
0.95488 
Near Equivalent 
0.95986 
Near Equivalent 
Table 4.6: MDS Goodness-of-Fit Scores w/o Unc_9 
Visually the perceptual map does not change except for the absence of Unc_9. The 
other coordinates do not change their positions relative to each other.  
Accordingly, I rejected the alternate two-dimensional model that did not include 
Unc_9. Statistically, there was insufficient gain from its removal. Theoretically, I could 
not remove Unc_9 just because it was found to conflict with my initial suppositions. 
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Step 6: The MDS procedures were repeated to determine if the inclusion of 
demographic factors, as explanatory variables, would improve the significance of the 
MDS model.  
In the first two reruns, I sought to determine whether „Age‟ was a variable that 
influenced how respondents scored the item-item similarity ratings. In the first rerun, the 
sample was divided into two, where the demographic factor was split at the 50th 
percentile. In the second rerun, the sample was divided into three, where the demographic 
factor was split at the 33rd and 66th percentiles. In each of the reruns, I found that the 
inclusion of the demographic factor as explanatory variables did not improve the MDS 
model. 
Subsequently, I reran the model twenty more times to determine if an additional ten 
variables (i.e., (1) gender, (2) years of work experience, (3) years of management 
experience, (4) years of interorganizational experience, (5) number of work roles, (6) 
number of management roles, (7) number of interorganizational roles, (8) total work 
experience, (9) total management experience, and (10) total interorganizational 
experience) split either in groups of 2 or 3 (i.e. 50 percentiles, or 33 percentiles) 
influenced how respondents scored the item-item similarity ratings. As with the „Age‟ 
variable, in each of these reruns, I found that the inclusion of the demographic factors as 
explanatory variables did not improve the MDS model. 
Support for Perception-Hypotheses 
In summary, MDS produced a two-dimensional best-fit model that (a) is a statistically 
significant model, and (b) provides the theoretical insight into the mental representations 
respondents may have used when they produced the similarity ratings.  
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In summary, the MDS model supports the perception-hypothesis that actors use 
categorization theory and in particular the object and relations components to make 
judgments about uncertainties. The final two-dimensional model (figure 4.2), chosen for 
its statistical and theoretical significance, indicates that one of the dimensions is based on 
the theorized object-relations component-set. Data points that are placed on this model 
are identified as points existing along an object uncertainty to relations uncertainty axis.  
MDS also demonstrated that the relations and object component-set interacts with 
another component-set that actors use to make sense of uncertainties. In this case, a two 
dimensional model was the most parsimonious model with significance that MDS could 
produce. In addition to the object-relations axis, the data points placed on this model are 
identified as points existing on an effect uncertainty axis. This latter axis is supported by 
theory about another uncertainty component-set, where Milliken (1987, 1990) argues for 
the existence of a 3-item component-set: state, effect, and response uncertainty. As such, 
MDS supports the assertion that other component-sets will interact with the object-
relations component-set as actors make sense of uncertainties. 
Perception-Hypothesis #1: Actors will categorize uncertainty according to the 
degree that it concerns missing information related to object items or missing 
information related to relations items. 
Moreover, the two-dimensional MDS model provides support for perception-
hypotheses #1a, #1b, #1c, and #1e. However, it does not support perception-hypothesis 
#1d. Table 4.7 summarizes the support MDS provided for all of the perception-
hypotheses. 
Proposition 1A 1B 1C 1D 1E 
 
1 
Support Yes Yes Yes No Yes Yes 
Table 4.7: MDS: Support for Perception-Hypotheses 
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Perception-Hypothesis #1a: As shown in table 4.8, the four relational uncertainties – 
Unc_2, Unc_3, Unc_1, and Unc_4 – are all grouped on the negative (relations) portion of 
the object-relations axis. This finding supports perception-hypothesis #1a. Actors, in 
completing their similarity ratings, grouped all relations uncertainty items together. 
Perception-Hypothesis #1a: A rating of similarity will be given by actors who are 
rating the similarity between any two uncertainties that are both related to 
relations items. 
  
Effect 
Axis 
Object – Relations Axis  
Object 
Unc 
Relations 
Unc 
Neutral 
Unc 
Unc_3: Dependence 0.102  -0.170  
Unc_2: Competence -0.534  -0.175  
Unc_1: Collaboration -0.377  -0.567  
Unc_4: Withholding Information -0.082  -0.669  
Table 4.8: Relations Uncertainties Sorted by Object-Relations Coordinates 
Perception-Hypothesis #1b: As shown in table 4.9, the four object uncertainties – 
Unc_8, Unc_7, Unc_5, and Unc_6 – are all grouped on the positive (object) portion of 
the object-relations axis. This finding supports perception-hypothesis #1b. Actors, in 
completing their similarity ratings, grouped all object uncertainty items together. 
Perception-Hypothesis #1b: A rating of similarity will be given by actors who are 
rating the similarity between any two uncertainties that are both related to object 
items. 
  
Effect 
Axis 
Object – Relations Axis  
Object 
Unc. 
Relations 
Unc. 
Neutral 
Unc. 
Unc_8: Technology -0.585 0.585   
Unc_7: Input / Output Quality -0.213 0.634   
Unc_5: Input / Output Quantity 0.185 0.570   
Unc_6: Changing Environment 0.667 0.319   
Table 4.9: Object Uncertainties Sorted by Object-Relations Coordinates 
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Perception-Hypothesis #1c: As is shown in table 4.10, the relations and object 
uncertainties are on the opposite sides of the mid-point of the object-relations axis. The 
object uncertainties all have positive coordinates, while the relations uncertainty all have 
negative coordinates. This finding supports perception-hypothesis #1c. Actors, in 
completing their similarity ratings, grouped all object uncertainties independently of all 
relations uncertainties. 
Perception-Hypothesis #1c: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to a relations 
item, and (b) an uncertainty that is related to an object item.  
  
Effect 
Axis 
Object – Relations Axis  
Object 
Unc. 
Relations 
Unc. 
Neutral 
Unc. 
Unc_7: Input / Output Quality -.0.213 0.634   
Unc_5: Input / Output Quantity 0.185 0.570   
Unc_8: Technology -0.585 0.364   
Unc_6: Changing Environment 0.667 0.319   
Unc_2: Competence -0.534  -0.175  
Unc_3: Dependence 0.102  -0.170  
Unc_9: Lack of Information 0.673   -0.305 
Unc_1: Collaboration -0.534  -0.567  
Unc_4: Withholding Information 0.082  -0.669  
Table 4.10: All Uncertainties Sorted by Object-Relations Coordinates 
Perception-Hypothesis #1d: As is shown in table 4.10, the relations and neutral 
uncertainties are not on the opposite sides of the mid-point of the object-relations axis. 
All of the relations and the single neutral uncertainty have negative coordinates. This 
finding does not support perception-hypothesis #1d. Actors in completing their similarity 
ratings grouped all relations uncertainties together with the single neutral uncertainty. As 
noted above, this finding does not necessarily mean that actors perceive the Neutral 
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uncertainty as having relational attributes. Rather it may mean that actors use the „object 
or relations‟ test when they categorize all uncertainties. The grouping of the neutral 
uncertainty with the relations uncertainties may indicate that respondents felt compelled 
to assign the neutral uncertainty to one of the relations or object category, rather than 
temporarily represent it as neutral or „neither‟. 
Perception-Hypothesis #1d: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to a relations 
item, and (b) an uncertainty that does not exhibit a relations or an object nature 
Perception-Hypothesis #1e: As is shown in table 4.10, the object and neutral 
uncertainties are on the opposite sides of the mid-point of the object-relations axis. All of 
the object uncertainties have positive coordinates, while the single neutral uncertainty has 
a negative coordinate. This finding supports perception-hypothesis #1e. Actors, in 
completing their similarity ratings, grouped all object uncertainties independently of the 
single neutral uncertainty. 
Perception-Hypothesis #1e: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to an object 
item, and (b) an uncertainty that does not exhibit a relations or an object nature. 
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Test #2: Confirmation of MDS Results Using Validation Scores 
Overview 
I tested whether the validation scores, which were used to test the construct validity of 
the nine uncertainty statements, could be reduced into factors that would mimic the 
groupings found in the MDS model. Using principle components factor analysis I found 
factor-loadings that were very similar to the Y- and X-axis dimensions presented in the 
MDS model. I suggest that the factor analysis provided further support for the perception-
hypotheses that hypothesize that actors divide uncertainty into object and relations 
uncertainty. 
Procedure 
For each uncertainty statement, there were two 2-validation scores – one „relations‟ 
score and one „object‟ score. These two scores were combined into a single „distance‟ 
score for each uncertainty statement. The new scores were derived using the formula: 
[(Distance Score) = (Relations Score) + 6 – (Object Score)]. The resulting scores are 
between 0 and 12. This calculation produced scores that would reflect the potential 
distance between respondents who marked the same uncertainty statement with two 
extreme sets of scores. Respondent who scored an uncertainty statement with Relations=7 
and Object=1 would have assigned the uncertainty statement with a distance score of 12, 
while respondents who scored the same statement as Relations=1 and Object=7 would 
have assigned a distance score of 0.  
Of the seventy-five respondents who completed the questionnaire, seventy-two had 
completed each of the eighteen validation questions. Accordingly, seventy-two distance 
scores for each of the nine uncertainty statements were collected. This sample size 
- Page 91- 
exceeds the minimum sample size for a factor analysis. 
Results 
The factorability of the nine distance scores was examined based on several criteria for 
the factorability of a correlation. Firstly, eight of the nine items correlated at least 0.3 
with at least one other item, suggesting reasonable factorability. Secondly, the Kaiser-
Meyer-Olkin measure of sampling adequacy was 0.751, above the recommended value of 
0.5. Thirdly, Bartlett‟s test of sphericity was significant (2 (36) = 2156.0025, p < .000). 
Fourthly, the diagonals of the anti-image correlation matrix were all over 0.5, supporting 
the inclusion of each item in the factor analysis. Finally, the communalities were all 
above 0.3 (see table 4.11); further confirming that each item shared some common 
variance with other items. Given these overall indicators, factor analysis was conducted 
with all nine items. 
Communalities 
 Initial Extraction 
Unc_1_Dist: Collaboration 1.000 .829 
Unc_2_Dist: Competence 1.000 .764 
Unc_3_Dist: Dependence 1.000 .414 
Unc_4_Dist: Withholding Information 1.000 .818 
Unc_5_Dist: Input / Output Quantity 1.000 .691 
Unc_6_Dist: Changing Environment 1.000 .656 
Unc_7_Dist: Input / Output Quality 1.000 .600 
Unc_8_Dist: Technology 1.000 .780 
Unc_9_Dist: Lack of Information 1.000 .416 
Extraction Method: Principal Component 
Table 4.11: Distance Scores: Communality of Factors 
Principle components analysis was used because the primary purpose was to identify 
the factors underlying the Distance scores. The initial Eigen values showed that the first 
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factor explained 39.777 percent of the variance, the second factor 14.638 percent of the 
variance, and a third factor 11.879 percent of the variance. The remaining factors had 
Eigen values under one.  
The final solution factor-loading matrix is presented in table 4.12. In the table, all 
factor loadings of less than 0.2 were suppressed. Additionally, two factor loadings 
[Unc_5_Dist (0.466) and Unc_7_Dist (0.318)] were suppressed from the 3rd factor; these 
loadings were removed because these items loaded better (numerically and theoretically) 
onto the 2nd factor. 
Rotated Component Matrix 
Component Item 
Resulting Component 
Relations 
Unc 
Object 
Unc 
Effect 
Unc 
Relations Unc_1_Dist: Collaboration .875   
Unc_2_Dist: Competence .862   
Unc_3_Dist: Dependence .468   
Unc_4_Dist: Withholding Information .860   
Object Unc_5_Dist: Input / Output Quantity  .604 .466 
Unc_6_Dist: Changing Environment   .793 
Unc_7_Dist: Input / Output Quality  .633 .318 
Unc_8_Dist: Technology  .839  
Neutral Unc_9_Dist: Lack of Information  .571  
Extraction Method: Principal Component Analysis  
Rotation Method: Varimax with Kaiser Normalization 
Rotation converged in 5 iterations 
Table 4.12: Distance Scores: Final Factor Loadings 
Internal consistency for each of the scales was examined using Cronbach‟s alpha. The 
alphas were moderate: 0.793 for the Relations factor (4 items), 0.670 for the Object factor 
(5 items). Furthermore, no substantial increases in alpha were achieved by eliminating 
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Unc_9, the neutral uncertainty, from the Object factor.  
Overall, the factor analysis and reliability tests indicated, with significance, that three 
distinct factors were underlying the respondents‟ uncertainty validation scores. I have 
labeled these factors Relations Uncertainty, Object Uncertainty, and Effect Uncertainty. 
Four of the nine items loaded onto the factor Relations Uncertainty. Four of the items 
loaded onto the factor Object Uncertainty. One item loaded onto the factor Effect 
Uncertainty.  
Support for Perception-Hypotheses 
In summary, hypothesis #1 is supported by the findings of this three-factor model. 
Two of the three factors concern relations uncertainty and object uncertainty as predicted 
by perception-hypothesis #1. Additionally, these findings confirm the findings of those 
found with the MDS procedure. 
Perception-Hypothesis #1: Actors will categorize uncertainty according to the 
degree that it concerns missing information related to object items or missing 
information related to relations items. 
The third factor may be effect uncertainty, as identified in MDS is an element of 
Milliken‟s component set. Admittedly, with only one item in it – this may be speculation. 
I would note that this support for perception-hypothesis #1 should be qualified, since 
the distance scores that underlay this factor analysis were based on what might be 
referred to as leading questions. The respondents were specifically asked about the 
relations and object nature of the uncertainty statement. Thus, it may be inappropriate to 
claim that a proper organization into these factors was a finding that would have occurred 
had the respondents not been prompted. 
Table 4.13 summarizes the support the factor analysis of the computed distance scores 
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provided for the perception-hypotheses. 
Proposition 1A 1B 1C 1D 1E 
 
1 
Support Yes Partial Yes Yes No Yes 
Table 4.13: Factor Analysis: Support for Perception-Hypotheses 
Perception Hypothesis #1a: Each of the four uncertainty statements that were 
predicted to load as relational uncertainties are grouped within the factor labeled relations 
uncertainty. The Cronbach‟s alpha for this factor is 0.793, which is above the threshold of 
0.7. This supports perception-hypothesis #1a. 
Perception-Hypothesis #1a: A rating of similarity will be given by actors who are 
rating the similarity between any two uncertainties that are both related to 
relations items. 
Perception Hypothesis #1b: Only three of the four uncertainty statements that were 
predicted to load as object uncertainties did. Unc_6 loaded onto another factor. The 
Cronbach‟s alpha for this factor is 0.670, which is near but not above the threshold of 0.7. 
This only partially supports perception-hypothesis #1b. 
Perception-Hypothesis #1b: A rating of similarity will be given by actors who are 
rating the similarity between any two uncertainties that are both related to object 
items. 
Perception Hypothesis #1c: The four relational uncertainties and the four object 
uncertainties loaded onto different factors, providing support for perception-hypothesis 
#1c. 
Perception-Hypothesis #1c: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to a relations 
item, and (b) an uncertainty that is related to an object item. 
Perception Hypothesis #1d: The four relational uncertainties and the neutral 
uncertainty loaded onto different factors, providing support for perception-hypothesis 
#1d. 
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Perception-Hypothesis #1d: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to a relations 
item, and (b) an uncertainty that does not exhibit a relations or an object nature. 
Perception Hypothesis #1e: The four object uncertainties and the neutral uncertainty 
did not load onto different factors. The neutral uncertainty loaded with three of the four 
object uncertainties. The finding offers no support for perception-hypothesis #1e. 
Perception-Hypothesis #1e: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to an object 
item, and (b) an uncertainty that does not exhibit a relations or an object nature. 
 
Test #3: Construct Validity of Uncertainty Statements 
Overview 
To confirm the construct validity of the nine uncertainty statements, I examined the 
relations validation score (i.e., “Is this about an object item”) and the object validation 
score (i.e., “Is this about relations item”) for each of the uncertainty statements used in 
the item-item similarity ratings in this instrument. A relations uncertainty statement was 
supported if respondents scored it high on relations and low on object. An object 
uncertainty statement was supported if respondents scored it low on relations while high 
on object. The neutral uncertainty statement was supported if respondents scored it high 
on neither relations nor object. 
The findings indicate that the nine uncertainty statements were perceived by 
respondent as (a) either about the relations or the object but not both, and (b) within the 
component of uncertainty intended for each uncertainty statement. The results provide a 
positive confirmation of the construct validity of the uncertainty statements. Importantly, 
this conclusion supports the findings associated with the MDS analysis since the 
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validation scores reduce the risk that the respondents completed the thirty-six item-item 
ratings using uncertainty statements that did not represent the object-relations categories 
as theorized. 
Procedure 
On the last two pages of the questionnaire, respondents were asked to complete 
eighteen validation questions. In the first nine questions, respondents were provided the 
nine uncertainty statements and asked: “To what extent is the uncertainty about the 
relationship between two or more people who are conducting an exchange?” (For 
emphasis, the bold treatment of the text was included in the question.) Respondents were 
asked to provide their response using a 7-point likert scale ranging from “1 = Not At All 
about the Relationship” to 7 = “Entirely about the Relationship”. In the second nine 
questions, respondents were provided the nine uncertainty statements and asked: “To 
what extent is the uncertainty about the object being exchanged between two or more 
people?” Respondents were asked to provide their response using a 7-point likert scale 
ranging from 1 = “Not At All about the Object” to 7 = “Entirely about the Object”. 
Paired T-tests and histograms were used to perform these validation checks. These 
tests were used to confirm that each statement evoked relations and object scores with 
significantly different means. 
Results: Relations Uncertainty 
It was theorized that respondents would perceive uncertainty statements Unc1, Unc2, 
Unc3, and Unc4 (i.e., uncertainty statements about collaboration, competence, 
dependence, and withholding of information) (a) to be about relations items, while (b) not 
being about object items. The means for each these variables, as shown in table 4.14, 
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indicate that respondents did indeed score these four statements in that manner. The 
respondents scored each of these uncertainties as more “about the relationship between 
two or more people who are conducting an exchange” than they are “about the object 
being exchanged between two or more people”. That is, the mean relations validation 
score for each relations uncertainty statements scored above the scale mid-point of 4, 
while the mean object validation score for each of the relations uncertainty statements 
scored below the mid-point of 4. Additionally and importantly, the mean-differences 
between the relations validation scores and the object validation scores are significant. 
Unc_1  Collaboration Uncertainty 
We are uncertain that we have the cooperation of our business associates. We are 
concerned they will put our needs behind that of other customers. 
 
Validation Score Mean 
Std 
Dev 
Sig. (2 Tailed) 
 Relations 6.24 1.327 
 Object 2.58 1.955 
 Paired Difference 3.657 2.538 0.000 *** 
Unc_2 Competence Uncertainty 
We are uncertain about whether our business associate will let us down. We are 
concerned that they haven‟t always provided what we need in the past. 
 
Validation Score Mean 
Std 
Dev 
Sig. (2 Tailed) 
 Relations 6.19 1.27 
 Object 2.79 1.83 
 Paired Difference 3.40 2.27 0.009 ** 
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Unc_3 Dependence Uncertainty 
We are uncertain about our reliance on a limited number of business associates. We 
are concerned our reliance is restricting our ability to access what we need. 
 
Validation Score Mean 
Std 
Dev 
Sig. (2 Tailed) 
 Relations 4.33 1.86 
 Object 3.40 1.86 
 Paired Difference 0.92 2.79 0.000 *** 
Unc_4 Withholding Information Uncertainty 
We are uncertain about our business associate‟s willingness to share. We are 
concerned they are intentionally keeping what we need from us. 
 
Validation Score Mean 
Std 
Dev 
Sig. (2 Tailed) 
 Relations 6.42 1.30 
 Object 2.67 1.92 
 Paired Difference 3.74 2.35 0.000 *** 
Table 4.14: Validation of Relations Uncertainty Statements 
The fact that respondents perceive Unc_1 to Unc_4 to be more about relations than 
objects is depicted graphically in the following histograms (see figure 4.3). The figures 
depict that the relations validation scores and object validation scores in a side-by-side 
format; relations validation scores are on the left and the object validation scores are on 
the right. The skewing of each pair of histograms towards the center of the page 
illustrates that the uncertainty statements evoked opposite responses on the relations and 
object validation scores. For relations uncertainties, relations validation scores are 
skewed toward „7‟, while the object validation scores are skewed towards „1‟.  
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Relations Validation Score: Unc_1 – Collaboration Object Validation Score: Unc_1 – Collaboration 
  
Relations Validation Score: Unc_2 – Competence Object Validation Score: Unc_2 – Competence 
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Relations Validation Score: Unc_3 – Collaboration Object Validation Score: Unc_3 – Collaboration 
  
Relations Validation Score: Unc_4 – Collaboration Object Validation Score: Unc_4 – Collaboration 
Figure 4.3: Validation of Relations Uncertainty Statements 
N.B., while Unc_3 is still clearly about relations more than objects, it differs slightly 
from the other three relations uncertainty. First, the paired-difference for the Unc_3 is 
significant to p<0.01. In contrast, Unc_1, Unc_2, and Unc_4 have paired-differences that 
are significant to p<0.001. Second, the histograms for Unc_3 have second peaks that are 
- Page 101- 
more pronounced than in any of the other histograms. I speculate that the slightly weaker 
results for Unc_3 may be a consequence of the design of the statement and not an 
indication that uncertainty about dependence is less about relations than the other 
relational uncertainties that concern such topics as collaboration, competence, and 
withholding. It was commented by several respondents that the second line of Unc_3‟s 
statement, which contains the phrase “access to what we need”, evokes thoughts about an 
object for these respondents. The second line may be in conflict with the first line, which 
contains the phrase “uncertain about reliance on a limited number of business associates”. 
This potential conflict was also pointed out while the statement was undergoing pre-
instrument validations. Nevertheless, I left the conflict in the statement for two reasons. 
First, I felt the statement to be true to resource dependence theory from which this 
statement is derived. Second, I felt the statement, as is, emphasizes a point to be made by 
this dissertation: researchers need to capture when respondents key on an alternate / 
conflicting component of an uncertainty.  
Results: Object Uncertainty 
As intended, uncertainty statements Unc_5, Unc_6, Unc_7, and Unc_8 (i.e., 
uncertainty related to input / output quantity, changing environments, input / output 
quality, and technology) were perceived (a) to be about objects, while (b) not being about 
relations. As can be seen in the table 4.15, the respondents scored each of these 
uncertainties as more “about the object being exchanges between two or more people” 
than they rated them “about the relationship between two or more people who are 
conducting an exchange”. That is, the relations validation scores for each object 
uncertainty statements scored below the scale mid-point of 4, while the object validation 
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score for each of the object uncertainty statements scored above the mid-point of 4. 
Additionally and importantly, the mean-differences between the relations and object 
validation scores are significant. 
Unc_5  Input / Output Quantity 
We are uncertain about the availability of resources. We are concerned that size of 
the resource pool will be negatively affected. 
 Validation Score Mean Std Dev Sig. (2 Tailed) 
 Relations 2.42 1.597 
 Object 4.91 1.913 
 Paired 
Difference 
-
2.493 
2.476 0.000 *** 
Unc_6 Changing Environment 
We are uncertain about ongoing variation. We are concerned that this type of event 
is becoming more frequent given this is not the first time this disruption has 
happened. 
 Validation Score Mean Std Dev Sig. (2 Tailed) 
 Relations 2.96 1.926 
 Object 4.21 2.093 
 Paired 
Difference 
-
1.254 
2.596 0.000 *** 
Unc_7 Input / Output Quality 
We are uncertain about the quality of the resource. We are concerned that quality of 
the resource pool will be negatively affected. 
 Validation Score Mean Std Dev Sig. (2 Tailed) 
 Relations 2.72 1.668 
 Object 5.12 1.797 
 Paired 
Difference 
-
2.403 
2.623 0.000 *** 
Unc_8 Technology 
We are uncertain about our business associate‟s choice of technology. We are 
concerned that their general-purpose capital technology may be less effective for 
our specialized needs. 
 Validation Score Mean Std Dev Sig. (2 Tailed) 
 Relations 3.70 1.915 
 Object 4.85 1.777 
 Paired 
Difference 
-
1.149 
2.732 0.001 ** 
Table 4.15: Validation of Object Uncertainty Statements 
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The following pairs of histograms also emphasize that the respondents perceive 
Unc_5, Unc_6, Unc_7, and Unc_8 to be more about object items than about relations 
items (see figure 4.4). The histograms are both skewed away from the center of the page 
showing that each uncertainty evoked opposite responses on the object and relations 
validation scores. For object uncertainties, relations validation scores are skewed towards 
„1‟, while the object validation scores are skewed towards „7‟.  
 
  
Relations Validation Score: 
Unc_5 – Input / Output Quantity 
Object Validation Score: 
Unc_5 – Input / Output Quantity 
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Relations Validation Score:  
Unc_6 – Changing Environment 
Object Validation Score:  
Unc_6 – Changing Environment 
  
Relations Validation Score: 
Unc_7 – Input / Output Quality 
Object Validation Score: 
Unc_7 – Input / Output Quality 
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Relations Validation Score:  
Unc_8 – Technology 
Object Validation Score:  
Unc_8 – Technology 
Figure 4.4: Validation of Object Uncertainty Statements 
Interestingly, the object scores were not as strong for the object uncertainties as were 
the relations scores for the relations uncertainties. The mean object score for the object 
uncertainties is 4.7725 – only 0.7725 from the mid-point of 4. In contrast, the mean 
relations score for the relations uncertainties is 5.795 – 1.759 from the mid-point. I 
speculate the reasons for this difference may have been that several respondents were 
confused by the term “object” in the question: “To what extent is the uncertainty about 
the object being exchanged between two or more people?” In conversation, they 
commented that the term „Item‟ would have evoked a clearer image of the concrete, 
tangible, and reducible nature of the object being exchanged.  
Results: Neutral Uncertainty 
Finally, as predicted, the statement for Unc_9 is perceived as (a) neutral or (b) not 
significantly about either the relations or the object. Both the relations score (2.94) and 
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the object score (3.41) for Unc_9 are below the mid-point for each score, indicating that 
respondents did not perceive it was a strong representation of either a relations or object 
component. Moreover, the paired-difference between the object and relations scores for 
this statement are not significant (p=0.107).  
Unc_9  Lack of Information Uncertainty 
We are uncertain because we do not have enough information about the situation 
 Validation Score Mean Std Dev Sig. (2 Tailed) 
 Relations 2.94 1.909 
 Object 3.41 1.959 
 Paired 
Difference 
-0.522 2.619 0.107 no sig 
Table 4.16: Validation of Neutral Uncertainty Statement 
As per the histograms, response for both the relations and object scores are widely 
distributed on the 7-point scale – but with the mid-points of the normalized curves below 
the 7-point scale‟s mid-point of 4. 
  
Relations Validation Score:  
Unc_9 – Lack of Information 
 
Object Validation Score:  
Unc_9 – Lack of Information 
 
Figure 4.5: Validation of Neutral Uncertainty Statement 
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Section Summary 
In chapter 1, I indicated that the first of two research questions I would examine is 
“Do actors perceive object uncertainty and relations uncertainty as distinct components 
of uncertainty?”  
In chapter 2, I hypothesized that they do. I theorized that actors would distinguish 
between uncertainties on the basis of whether the uncertainty is related to (a) relations 
items (i.e., items related to one‟s relationship with transactors and/or the processes that 
govern that relationship), or (b) object items (i.e., items related to what is expected to be 
passed between transactors). They would make this distinction based on how actors use 
the process of categorization to examine the uncertainty in their environment. Actors 
would determine (often subconsciously) whether an item with uncertainty associated with 
it was more familiar with items in one of two categorization branches. These branches 
began offshoot from two superordinate categories – object and relations categories. 
In chapter 3, I outlined the web-based questionnaire that was used. The principal 
element of this questionnaire was a set of thirty-six questions requiring respondents to 
rate the similarity of each combination of pairs of uncertainty statements that was 
possible from comparing nine uncertainty statements to each other. Because four of the 
nine uncertainties were about relations uncertainty, four of the nine uncertainty 
statements were about object uncertainties, and one uncertainty was a neutral statement 
about neither object or relations uncertainty, I argued that it would be possible from these 
ratings to determine if respondents distinguished between object and relations 
uncertainty. The item-item comparisons would show that respondents do distinguish 
between object and relations uncertainty, if the respondents (a) gave ratings of similarity 
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when two relations uncertainties were compared (i.e., H#1a), (b) gave ratings of 
similarity when two object uncertainties were compared (i.e., H#1b), (c) gave ratings of 
dissimilarity when object and relations uncertainties were being compared (i.e. H#1c), (c) 
gave ratings of dissimilarity when relations and neutral uncertainties were being 
compared (i.e. H#1c), and (c) gave ratings of dissimilarity when object and neutral 
uncertainties were being compared (i.e. H#1e). Furthermore, I argued that the manner in 
which these item-item comparisons were plotted on an MDS perceptual map would 
further support the assertion that the process of categorization was behind the way that 
respondents distinguish between uncertainties (H#1), if the relations and object 
uncertainties were plotted on opposite end of one of the map‟s axes.  
In this chapter, chapter 3, three distinct tests were conducted that contributed results 
that supported the perception-hypotheses - #1, #1a, #1b, #1c, #1d, and #1e. The principal 
test that was performed was multidimensional scaling. The results from the MDS test, 
indicated that respondents used a relations / object categorization to distinguish between 
the nine uncertainty statements they were provided. The second test was a factor analysis 
performed on the validation scores. In support of the MDS results, this second test found 
that respondents distinguished between the four scores that had relations qualities and the 
four scores that had object qualities. The third test was a test of the construct validity of 
the uncertainty statements used in the item-item comparisons and the validation 
questions. Because this test indicated that the respondents perceived the statements to be 
about object and relations uncertainty, this test supported the findings of the first two 
tests. 
Overall, I consider these findings to be extremely constructive. I am confident these 
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results indicate that actors do categorize uncertainty according to the degree that it 
concerns missing information related to object items or missing information related to 
relations items. 
 
- - - - - - - - - - 
 
Starting with the next chapter, chapter 4, I turn my attention to examining the second 
of two research questions. “Do actors respond differently to object uncertainty than they 
do to relations uncertainty?”  
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SECTION III: RESPONSE-HYPOTHESES 
 
Research Question #2: Do actors respond differently to object uncertainty than 
they do to relations uncertainty? 
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CHAPTER 5: HYPOTHESIS DEVELOPMENT 
This chapter contains a literature review that outlines the responses that actors 
typically take in response to uncertainty. These responses belong to one of five groups of 
responses – (1) Information Augmentation, (2) Avoidance, (3) Options, (4) Limiting 
Internal Behaviour, and (5) Limiting External Behaviour. 
Subsequent to the literature review, I present a set of hypotheses that I label the 
response-hypotheses. These hypotheses describe the responses I suggest actors will deem 
more appropriate when they (a) perceive different components of uncertainty (relations, 
object, or neutral), and/or (b) experience different degrees of uncertainty (high and low).  
Literature Review: Responses to Uncertainty 
"Uncertainty brings the question of 'deciding what to do and how to do it' into the 
foreground of economic analysis" (Beckert, 1996, p. 808). 
Decision-makers need information to frame strategic choices, define preferences, 
select rules, and predict outcomes (Choo, 1998b). However, decision-makers overcome 
by information deficiencies are prevented from performing these tasks. These actors no 
longer perceive the environment as controllable (Choo, 1998b; Lipshitz & Strauss, 1997; 
Thomas, Clark, & Gioia, 1993). Rather these actors shift their attention away from the 
strategy-making process and towards the process of responding to the uncertainty 
(Dequech, 2001; Gifford et al., 1979; Lipshitz & Strauss, 1997; Mosakowski, 1997). 
Accordingly, management researchers consider uncertainty a construct of importance 
because of its potentially negative influence on the attention of organizational members. 
The responses that actors typically take into consideration when responding to 
uncertainty belong to one of five groups of responses – (1) Information Augmentation, 
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(2) Avoidance, (3) Options, (4) Limiting Internal Behaviour, and (5) Limiting External 
Behaviour. Tables 5.1 through 5.5 list the responses sorted by these groups. The first 
three of these groups are identified by Lipshitz and Strauss (1997) in a review of 
decision-making tactics under uncertainty. The last two groups are taken from 
contingency theory (Donaldson, 2001) and organizational theory (Beckert, 1997, 2003; 
Uzzi, 1996; Williamson, 1985; Williamson & Ouchi, 1981), respectively.  
In each section below, I articulate the benefits of a few of the items from each table. 
1. Information Augmentation Responses  
Information Augmentation responses are responses that aim to reduce uncertainty by 
augmenting the effectiveness of information gathering and processing (Koberg, 1987; 
Kreiser & Marino, 2002; Lipshitz & Strauss, 1997). These responses, as listed in table 
5.1, aim to collect additional information, increase the flow of information, better 
quantify available information, and use subjective reasoning to fill in holes left by 
missing information.  
Information 
Augmentation 
Collect 
Additional 
Information 
 Search : Accelerate the information gathering of 
missing and potentially valuable information (Lipshitz 
& Strauss, 1997) (March, 1994; March & Olsen, 1979) 
 Reduce in RQP model (Smithson, 1989) 
 Solicit Advice: Solicit opinion of experts, superiors, 
friends, or colleagues (Lipshitz & Strauss, 1997) 
Increase 
Information  
Flow 
 Alternate Decision Models: Introduce alternative 
decision models that may increase information use 
(Beach, 1997a; Choo, 1998b; Nutt, 1976) 
 Boundary Spanning: Increasing the frequency or 
intensity of boundary spanning activities to increase 
the flow of information (Dutton & Webster, 1988; 
Leifer & Huber, 1977) 
 Processing : Accelerate the information gathering of 
missing and potentially valuable information (Lipshitz 
& Strauss, 1997) 
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Quantify  
Existing 
Information 
 Quantify in RQP model (Smithson, 1989) 
 Statistical Modeling: Develop estimates of the 
potential future states and/or the potential probabilities 
(Lipshitz & Strauss, 1997) 
Subjective 
Reasoning 
 Scenario Planning: Use imagination, a free exchange 
of ideas, and assumption-based reasoning to identify 
possible states and their probabilities (Courtney, 2001, 
2003; Courtney et al., 1999; Schoemaker, 1995) 
 Assumption Based Reasoning Utilize: supplement 
what is known with probability-weighted estimates of 
the possible future (Lipshitz & Strauss, 1997) 
 Plug in RQP model (Smithson, 1989) 
 Weigh Pros & Cons: choose among alternatives based 
on potential gain and/or potential loss (Lipshitz & 
Strauss, 1997) 
 Intuition: Utilize intuition, beliefs, and/or emotions to 
estimate to select a response (Lipshitz & Strauss, 
1997) 
Table 5.1: Information Augmentation Responses 
A few of the Information Augmentation responses are detailed below. 
Improved Search: It is presumed that under conditions of certainty, information 
searches are gratuitous and only minimal searches are conducted to monitor for 
improbable contingencies (Choo, 1998a, b; March, 1994). However, under conditions of 
uncertainty, actors are expected to step-up the intensity and frequency of their searches in 
order to understand the numerous environmental elements and their interconnectedness 
(Berger & Calabrese, 1975; Choo, 1998b; Goll & Rasheed, 1997). New, additional, or 
alternate organizational members or information systems may be assigned to conduct this 
task. Successful decision-makers in uncertain environments use more information, 
consider more alternatives, and seek a greater amount of advice (Dean & Sharfman, 
1996; Eisenhardt, 1989). Instead of departing from the analytical requirements of 
comprehensive decision-making, they accelerate the information gathering in order to 
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support it.  
Boundary Spanning: In uncertain environments, organizations have a high need to 
maximize the number of points of view to which they are exposed (Leifer & Huber, 
1977). Increasing the frequency or intensity of boundary spanning activities will regulate 
and increase the flow of information between transactors (Leifer & Huber, 1977). 
Boundary spanning can expose actors to new information to which a transactor may have 
access (Berger & Calabrese, 1975). It may also expose an actor to alternate 
interpretations that may alleviate the uncertainty (Dutton & Webster, 1988).  
Alternative Decision-making Models: Research has shown that natural or anarchistic 
decision-making models can be effective alternatives to a rational decision-making 
model, under conditions of uncertainty (Beach, 1997a; Choo, 1998b; Nutt, 1976). 
Decisions need not be derived from the unidirectional, linear processes prescribed by the 
rational decision-making model (Beach, 1997b). Rather, models that allow more inter-
actor iterations (e.g., natural decision, muddling-through, and/or garbage-can models) 
have proven capable of helping decision-makers adapt to uncertainty (Beckert, 1996; 
Nutt, 1976). 
Statistical Modeling: On the assumption that past and present information may be used 
to make reliable forecasts of the future, statistical modeling can be used to develop 
estimates of the potential future states and/or their potential probabilities (Davidson, 
1996; Jurkovich, 1974). Modeling can be done with the aid of mathematical models. The 
modeling may also be done with the aid of human brainpower, since humans have an 
innate, effective ability to perform rudimentary modeling (Cosmides & Tooby, 1996). 
Humans may also draw upon cognitive simplification processes such as selective 
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perception, heuristics, and analogies to aid in their modeling (Goll & Rasheed, 1997). 
Scenario Planning: Scenario development can help actors identify the possible states 
and their probabilities under conditions of uncertainty (Courtney et al., 1999; de Geus, 
1999). Scenario planning exercises encourages actors to suspend existing policies, 
procedures, and/or rules of conduct in order to overcome their engrained causal logics 
and imagine a greater range of possible states (Beach, 1997b; Courtney, 2003; de Geus, 
1999). By using past trends, prediction, imagination, a free exchange of ideas, and 
assumption-based reasoning, participants can construct scenarios that compensate for 
uncertainty and the errors in decision-making caused by uncertainty (Schoemaker, 1995). 
Subjective Reasoning: Lastly, when the above actions are still incapable of reducing 
the uncertainty any further, the application of subjective probability should follow 
(Dequech, 1999; Smithson, 1988). When logic cannot provide an objective probability, 
actors can utilize intuition, beliefs, judgment, emotions, rules, and values to estimate the 
possible future outcomes and their probabilities (Chow & Sarin, 2002; Fox & Tversky, 
1998; Mellers, Schwartz, & Cooke, 1998). Keynes argues that under uncertainty “there is 
no scientific basis on which to form any calculable probability whatsoever. We simply do 
not know. Nevertheless, the necessity for action and for decision compels us, as practical 
men, to do our best to overlook this awkward fact and to behave exactly as we should if 
we had behind us a good calculation of a series of prospective advantages and 
disadvantages, each multiplied by its appropriate probability, waiting to be summed" 
(Keynes, 1937). 
 
However, augmenting information collection and processing to reduce uncertainty is 
- Page 116- 
often difficult or impossible (Beckert, 1997; Lipshitz & Strauss, 1997) and other 
responses are considered. Information is often simply not available or is misleading 
(Gifford et al., 1979). Alternatively, there is a distinction between data (available 
stimulus) and information (stimulus capable of being interpreted) (Huber, O'Connell, & 
Cummings, 1975). As the anonymous quote below reminds us, information may be too 
costly to retrieve (Lipshitz & Strauss, 1997; March, 1994). 
Rules of Information (Anonymous) 
Rule #1: The information you have is not the information you want. 
Rule #2: The information you want is not the information you need. 
Rule #3: The information you need is not the information you can obtain. 
Rule #4: The information you can obtain costs more than you want to pay. 
Rule #5: The information you obtained, paying more than you were willing to 
pay, will lead you to Rule #1 
 
2. Options Responses  
Options responses are responses that recognize that the environment‟s possible states 
and their probabilities cannot be reduced to a short manageable list. Rather, using Options 
responses, actors undertake actions that will prepare them for all reasonable eventualities. 
They seek to be prepared by taking actions such as hedging, acting-first, gambling, or 
buffering (see table 5.2). 
Options 
Hedging 
 Prepare for multiple future events that may might occur 
(Courtney, 2001; Lipshitz & Strauss, 1997) 
Act-First 
 Focusing on alternatives with the highest expected utility and 
deal with the impact of the uncertainty as it arises in the future 
(Conrath, 1967) (Mosakowski, 1997) (Wernerfelt & Karnani, 
1987)  
 Take a chance (Lipshitz & Strauss, 1997) 
Buffering 
 Adding slack to critical processes to reduce the impact of 
unpredictable eventualities (Thompson, 1967) 
Table 5.2: Options Responses 
Hedging: Actors may choose to spread the risks associated with uncertainty by 
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positioning themselves to benefit from as many possible futures as possible. To do so, 
actors invest in multiple competing projects (Courtney et al., 1999; Wernerfelt & 
Karnani, 1987). Actors then react to incremental information as it is uncovered by taking 
additional steps to continue to implement each option that is still feasible in light of the 
newly uncovered information (Beach, 1997b). 
Act First: Actors may choose to avoid uncertainty by implementing an alternative with 
the highest expected utility and dealing with the impact of the uncertainty as it arises in 
the future (Conrath, 1967). This form of response is often taken by (a) actors with low 
risk-aversion, (b) actors who perceive that the first-mover advantages outweigh any risk 
perceived by the uncertainty, and/or (c) actors who want to assume a leadership role – 
i.e., they believe it is their role to influence the way the industry responds to the 
uncertainty (Wernerfelt & Karnani, 1987). The act-first approach can be seen as a form of 
"experimentation in decision-making in which the firm observes the result of a strategic 
choice and alters its choice accordingly, often in a myopic fashion” (Mosakowski, 1997, 
p. 414). The act-first approach can also be seen as a form of gambling if actors become 
path dependent during the implementation of an option and lose their ability to alter 
course (Lipshitz & Strauss, 1997). 
3. Avoidance Responses 
In order to regain control over their environment, individuals are wired to initiate a 
response, even if that response is a choice to ignore the uncertainty (Sorrentino & Roney, 
2000). Actors may avoid uncertainty because they have a psychological aversion to 
uncertainty that reduces their willingness to respond (Bunder, 1962; Dequech, 1999; 
Kramer, 1999; Lovallo & Kahneman, 2000; McCaskey, 1976; Sorrentino & Roney, 
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2000). Avoiding uncertainty helps decision-makers avoid cognitive paralysis (Choo, 
1998a; Lipshitz & Strauss, 1997). For these actors, the benefits of passively waiting for 
the uncertainty to resolve itself outweigh (a) the risk of responding incorrectly, or (b) the 
cost and effort of responding (Jauch & Kraft, 1986; Lovallo & Kahneman, 2000; 
Wernerfelt & Karnani, 1987). Actors avoid uncertainty by switching their attention away 
from the uncertainty, engaging in selective searchers, suppressing the uncertainty, or 
postponing action. 
Avoidance 
Ignore 
 Switch Attention: Turning attention away from the source of 
the uncertainty (Lipshitz & Strauss, 1997) 
 Selective Search: Focus only on the more certain possible 
futures and ignore uncertain futures  
 Suppress / Filter: Use boundary spanners or management 
policy to suppress uncertainty from others 
Forestall 
 Postpone: avoid action until additional information clarifies 
the uncertainty (Lipshitz & Strauss, 1997) 
Table 5.3: Avoidance Responses 
Switch Attention: Actors may avoid uncertainty by turning their attention away from 
the source of the uncertainty (Choo, 1998b; Cyert & March, 1963; Mellers et al., 1998). 
For example, if there is uncertainty about longer-term strategic decisions, actors may 
switch attention to the short-term operating horizon.  
Selective Searches: Actors may engage in selective searching – e.g., choosing to focus 
only on the obvious more certain possible options and ignoring those that require 
investigation (Cyert & March, 1963). Satisficing is related to selective searching. With 
satisficing, actors select the first available option that meets a minimum set of criteria 
(Einhorn & Hogarth, 1981; March, 1994; Nutt, 1976; Simon, 1965). 
Suppress or Filter: Boundary-spanning members of an organization or superiors in an 
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organization‟s hierarchy may act as filters. These actors may suppress information they 
deem to be problematic or tangential to the organization‟s core objectives (i.e., buffering) 
(Hougland & Shepard, 1980; Leifer & Huber, 1977; Lev, 1975; Thompson, 1967). 
Limiting Behaviour 
Actors who do not choose to augment information gathering and processing the 
uncertainty, undertake options, or avoid the uncertainty may choose a third and fourth 
type of response. Actors may choose to adopt behaviours that have the effect of limiting 
the manner in which they or their transactors can behave. Actors may choose to limit 
behaviours that have (a) proven effective in the past, and/or (b) are specified by social 
devices.  
Behaviours that have proven effective in the past are found in routines or imitation 
(Hannan & Freeman, 1984; Nelson & Winter, 1982). These behaviours signal historical 
effectiveness to all organizational members and external tractors.  
Actors may agree to conduct exchanges within a narrow set of rules of behaviour that 
are specified by social devices (e.g., norms, power, trust, and institutional arrangements) 
that they adopt (Beckert, 1996; Haas & Drabek, 1973; Lipshitz & Strauss, 1997; 
Smithson, 1989).  
Whichever the choice, limiting behaviours to a smaller repertoire of actions, affords 
actors uncertainty-reducing benefits (Beckert, 1996; Montagna, 1980). First, an actor 
signals to transactors that their behaviour will take on a strong element of predictability – 
even under conditions of uncertainty (Beckert, 1996; Choo, 1998b; Haas & Drabek, 
1973; Nelson & Winter, 1982). They signal to transactors that they are willing to behave 
by compliance rules (power), guidelines for third-party sanctions (norms), guidelines for 
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operating practices and roles (institutional arrangements), and reciprocity guidelines 
(trust). Social devices generate the subjective belief amongst transactors that the future 
will mimic the past (Dequech, 1999). While adoptions of these social devices will not 
reduce the uncertainty, they can stabilize inter-actor situations by limiting range of 
behaviours enacted between transactors (Williamson, 1985). Moreover, these restrictions 
will limit the cognitive load required of an actor trying to formulate decisions under 
uncertainty when it is problematic to identify the range of possible outcomes and their 
probabilities (Dacin, Ventressca, & Beal, 1999; Dequech, 1999, 2000, 2001). 
Actors who choose to take steps to limit behaviour are not choosing to act irrationally. 
Rather they are choosing to act meaningfully in a context that they believe is overly 
complex – in a context in which an optimally rational path is not evident (Beckert, 1996; 
Granovetter, 1985, 1992). “If, in a sufficiently complex situation, the likelihood of 
discerning an optimal strategy becomes sufficiently small, it becomes rational to deviate 
from a presumable optimal strategy to rigidly structured solving procedures that employ a 
small repertoire of solving patterns” (Beckert, 1996, p. 819). 
Both internal and external behaviour may be limited. In the case of Limiting Internal 
Behaviour, one‟s own organizational member is the target of the controlling action. In 
contrast with Limiting External Behaviour, it is the transactor‟s behaviour and/or the 
manner in which the actor engages with their transactors that is being limited. 
4. Limiting Internal Behaviour 
Table 5.4 outlines the responses that are typically identified as limiting the behaviour 
of an organization‟s internal members. 
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Operate  
within a  
Limited  
Range of  
Internal 
Behaviour 
Routines 
 Adopt behaviour that has consistently proven 
appropriate – act according to formal and informal rules 
of conduct (Hannan & Freeman, 1984; Lipshitz & 
Strauss, 1997; Nelson & Winter, 1982) 
Control 
Participation 
With 
Organizational 
Design 
 Mechanistic Structures: Utilize a centralized 
management structure that asserts greater control over 
information flow and actor behaviour (Donaldson, 
2001; Scott, 2003) 
 Organic Structures: Facilitate a greater flow of 
information by involving more persons in decision-
making (Donaldson, 2001; Pennings, 1992; Pennings & 
Tripathi, 1982) 
Preparedness 
 Specifically Trained Actors: transfer responsibility to 
actors with specific skills capable of responding to 
unanticipated events (Lipshitz & Strauss, 1997) 
Table 5.4: Limiting Internal Behaviour Responses 
Routines: Routines, which have been developed and modified over time, represent the 
collective knowledge of an organization (Hannan & Freeman, 1984; Nelson & Winter, 
1982). As such, actors can draw upon routines as a response to uncertainty because they 
represent a "source of continuity in the behavioural pattern of organizations" (Nelson & 
Winter, 1982, p. 92). Routines represent „safe‟ behaviour that has proven appropriate in 
various conditions – i.e., in varying degrees of uncertainty (Nelson & Winter, 1982).  
Enacting professional association rules / guidelines can be considered synonymous 
with the adoptions of routines. Professional associations vet the experiences of a broad 
range of member firms and endorse those behaviours that have theoretical and 
empirically proven themselves (Greenwood, Suddaby, & Hinings, 2002; Montagna, 
1980) 
Mechanistic Structures: „Mechanistic‟ and „organic‟ are terms coined by Burns and 
Stalker (1961) and can be associated with structural contingency theory, which considers 
how an organization would arrange its internal structure to best maximize performance 
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under various environmental or technical conditions. A mechanistic organization is one 
with a “hierarchy of authority, specialized differentiation of functional tasks, and rules 
and regulations specifying functional roles and relationships” (Keller, Slocum, & 
Susman, 1974, p.57). Some contingency theorists suggest that a mechanistic form of 
coordination should be considered because it provides a centralized management the 
ability to assert greater control over what and how information is processed under 
conditions of uncertainty (Donaldson, 2001; McDonough III & Leifer, 1983). "Structural 
mechanisms such as specialization, centralization, and formalization can reduce 
uncertainty by limiting or packaging decision situations" (Gifford et al., 1979, p. 479).  
Organic Structures: Structural contingency theorists suggest that designing an 
organization with “lateral rather than vertical relations, the participation of lower 
members in decision-making, and greater flexibility of functional roles and relations” 
(Keller et al., 1974, p. 57) may improve the organization‟s effectiveness, under conditions 
of uncertainty (Aldrich & Mindlin, 1978; Donaldson, 2001; Keller et al., 1974). 
Researchers argue that an organic coordination is more nimble and enables actors to react 
faster to the high rate or high frequency of change typical of conditions of uncertainty 
(Donaldson, 2001; Lawrence & Lorsch, 1967; Pennings, 1975). Organic forms of 
coordination have been found to facilitate a greater flow of information because the 
knowledge of more members, and their contacts, are involved in decision-making 
(Aldrich & Mindlin, 1978; Donaldson, 2001; Pennings, 1992).  
5. Limiting External Behaviour 
Table 5.5 outlines the responses that limit the behaviour of transactors or the manner 
in which one deal with transactors. 
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Operate  
within a  
Limited  
Range of  
External 
Behaviour 
Imitation 
 Adopt behaviour that appears appropriate for peers in the 
same context (Greve, 1998; Haunschild & Miner, 1997; 
Jurkovich, 1974) 
Transactor 
Coordination 
 Scheduling: Improve passage of information between 
transactors (Thompson, 1967) 
Alternate 
Governance 
Structures 
 
 Market: arrange for an alternate transactor to supply the 
required goods or services (Fiske, 1991; Williamson, 1985) 
 Unilateral Governance: gain unilateral control over the 
production of the product (Thompson, 1967; Williamson, 
1985) 
 Trilateral: allow a 3rd party authority to be the ex post 
dispute mechanism (Williamson, 1985) 
 Bilateral and Market-based: rely on mutual self-interest to 
preserve an effective relationship (Williamson, 1985) 
 Bilateral and Authority-based: allow a dominant actor to 
lead (Thompson, 1967) 
 Bilateral and Equality-based: favours can substitute for an 
inability to reduce value to a commensurate metric such as 
money (Uzzi, 1996, 1997) 
 Bilateral and Communal-based: shared identity increases 
goal congruence (Ouchi, 1980) 
Table 5.5: Limiting External Behaviour Responses 
Imitate Peers: Through imitation, an actor adopts a peer‟s more-successful behaviour. 
That is, imitators have some assurance that their actions have had success – albeit for a 
peer. An actor choosing to imitate does not re-evaluate the logic of the behaviour, but 
rather selects to imitate the traits, the outcome, and/or the frequency of behaviours that 
appear to have delivered achievement for one‟s peers (Haunschild & Miner, 1997). With 
trait imitation, an actor will mimic the practices, procedures, or organizational design 
elements that a peer has implemented; with trait imitation, the actor is focused on 
repeating the success of the implementation. With outcome imitation, an actor will 
loosely mimic the practices, procedures, or organizational design implemented by a peer; 
with outcome imitation, the actor is focused on repeating the outcome and recognizes that 
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some variability to the implementation is acceptable. With frequency imitation, an actor 
mimics the timing with which a peer acts; the actor sees the frequency or the time 
between acts as the valuable features to imitate. 
Under conditions of uncertainty, imitation is a useful response because it dampens the 
need to investigate state uncertainty. Imitation is beneficial because firms that imitate do 
not require complex information systems for environmental monitoring; they can suffice 
with less complex systems to monitor its peers and internal systems that can monitor the 
progress of the imitated action (Jurkovich, 1974). Imitation has often been associated 
with new entrants into a market that adopt the products or practices of their more 
established and successful peers (Greve, 1998). Imitation providing second-mover 
advantage (Haunschild & Miner, 1997). 
Alternate Governance-Structures 
There are seven alternate governance structures that actors can enact to manage one‟s 
relationship with a transactor. They are identified in figure 5.1. Williamson (1985) 
defines four of these governance structures – market, trilateral, unilateral, or bilateral. 
Additional bilateral governance structures were added to reflect those identified by 
organizational theorists who study how actors manage transactor relationships. 
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Figure 5.1: Governance Structures 
Market governance is based on heterormorphic reciprocity where transactors exchange 
things that are not typically of the same kind – e.g., goods and services are exchanged for 
money (Fiske, 1991). This form of exchange is available to any actor who has a 
commodity to be traded. Market-based exchange logic is the logic upon which neo-
economic principles are theorized (Whitehead, 1993)
19
.  
Unilateral governance is also referred to as a vertically integrated hierarchy. The term 
unilateral refers to the fact that an actor has gained unilateral control over the production 
of the product by vertically integrating a transactor‟s operations into his or her own. The 
actor has become self-sufficient. The resulting governance structure is not between 
transactors but within the bounds of the actor‟s own organization. The governance 
structure operates on the principle of fiat, wherein the organization polices its 
membership (Williamson, 1985). The incentives and punishments offered by the 
organization align the activities, strategies, and goals of its membership. 
Trilateral governance is defined as two transactors who rely on a third party 
                                                 
19
  This exchange logic is assumed to achieve the highest level of efficiency (greatest economy of 
scale) because (a) an independent producer has access to the larger number of customers, and (b) the self-
interest of the producer enhances the effort to achieve that efficiency. 
Unilateral Trilateral Bilateral
Equality-
based
Communal-
based
Authority-
based
Market-
based
Governance
Structures
Market
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institutional / legal actor to resolve disputes. This logic is best activated when transactors 
choose not to craft a costly contract ex-ante because the frequency of trade is low but yet 
the asset specificity remains high (Williamson, 1985). Transactors in a trilateral 
arrangement maintain their independence.  
Bilateral governance exists between transactors that commit to engage on an ongoing 
basis. Bilateral governance is favoured when the transactors (a) wish to retain autonomy, 
and (b) resists integration because it might have a negative impact on economies of scale. 
This governance structure works on the principle of mutual reliance; the buyer relies on 
the producer with the specific production assets and the supplier relies on the buyers 
continued purchases. Each has “an incentive to sustain relationship rather than permit it 
to unravel” (Williamson, 1985, p. 78).  
Bilateral governance comes in four forms – each of which involves one of the four 
coordination-modes identified by Relational Model Theory (Fiske, 1991, 1992; Haslam 
& Fiske, 1992, 1999) and used by organizational theorists. Each of the four coordination-
modes represent significantly dissimilar organizing principles and exchange behaviour, 
with which actors forge relationships to facilitate the transfer of goods and services.  
Bilateral governance incorporates what other researchers might refer to as embedded 
relationships, clans, interfirm alliances, strategic alliances (e.g., joint ventures, equity 
investment, joint R&D, or joint marketing), alliances (e.g., licensing, or technology 
swap), and networking (e.g., industry associations), and/or the traditional buyer-supplier 
relationship (Das & Teng, 1998; Granovetter, 1983; Ouchi, 1980; Uzzi, 1996). 
Bilateral / Market-based governance exists between two independent actors who 
choose to exchange repeatedly. While one actor is free to transact with many transactors, 
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actors determine it is in their own interest to continue to transact repeatedly with one 
transactor because price and delivery expectations were met in previous transactions – or 
met to a degree that other transactors are unable to match.  
Bilateral / Authority-based governance is the coordination-mode that exhibits 
hierarchical and status principles (Fiske, 1991). When authority-based logics are enacted, 
one transactor mobilizes around another who takes a leadership role. The leader instructs 
the subordinate as to how activities are to be carried out. The leader dictates the terms of 
the exchange and the subordinates follow on the assumption that the leader actor accepts 
a patriarchal non-contractual obligation to watch over the welfare of the subordinates. 
Such is the model exercised where there is a power imbalance – e.g., between General 
Motors and a tier 3 supplier. 
Bilateral / Equality-based governance is the coordination-mode where transactors 
pursue a relationship based on fair treatment of each other as equals using a principle of 
delayed reciprocity and an exchange of favours rather than the pursuit of immediate and 
potentially unbalanced economic gain. This model is witnessed in Uzzi‟s (1996, 1997) 
ethnographic analysis of the NY garment industry where the transactors demonstrate non-
contractual obligations and delayed reciprocity. 
Bilateral / Communal-based governance is the coordination-mode where transactors 
share an 'undifferentiated collective identity'. It is the governance logic upon which 
clanship principles are theorized (Ouchi, 1980). Ouchi and Jaeger‟s study of Japanese 
organizations describe this form as a “collective, non-individual approach to work and 
responsibility … with a high identification of the individual with the company” 
(Pennings, 1986, p. 122). Herein the norms and rules espoused by a group, to which the 
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actor identifies becomes integral to the actor‟s identification or legitimacy and will 
influence economic activity (DiMaggio, 1997).  
 
Each of these forms of governance is relevant to this dissertation because each can be 
used as a substitute for another, under conditions of uncertainty (Beckert, 1996; Fiske, 
1991; Williamson, 1985). Each is built upon a unique configuration of social devices – 
i.e., operates with a unique configuration of norms, power, trust, rank, hierarchy, trust, 
self-interest, group identification, and other managerial considerations (Fiske, 1991; 
Williamson, 1994). Each has unique costs and competences that make it ideal for certain 
exchanges and equally deficient for others (Ouchi, 1980; Thompson, 2004; Williamson, 
1994). Each is based on a different dispute resolution mechanism based on a different 
degree of ex ante and post ante negotiation (Williamson, 1985). Movement between these 
governance structures is inevitable because their exchange logics are unavoidably 
incomplete (Fiske, 1991). Actors are expected to adopt the governance structure they 
identify as more suitable to the specific uncertainty being encountered. 
Market exchange and bilateral market-based exchange are suited to deal with 
uncertainty – provided there is no issue of asset-specificity20 (Williamson, 1985). Should 
uncertainty arise particular to one transactor or the objects traded with that transactor, an 
actor can arrange, on the market, for an alternate transactor to supply the required goods 
or services. 
Unilateral governance may be activated when there is uncertainty and the transactor is 
                                                 
20
 Asset-specificity is defined as one actor‟s reliance on a transactor that (a) has a unique asset that the 
actor is reliant upon for the production of a vital good or service, and (b) has no readily available 
competitors from who the goods and services can be alternatively sourced. There are three sub-types of 
specificity: (1) site specificity, (2) capital-asset specificity, and (3) human asset specificity 
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a sole source for goods or services (Williamson, 1985). In this case, the organization 
vertically integrates the transactor‟s operations into its own, gains unilateral control over 
the production of the product, and eliminates the uncertainty about the now-eliminated 
transactor. Switching from market to unilateral governance replaces the market‟s 
„invisible hand‟ to the manager‟s „visible-hand‟. 
Bilateral authority-based governance has been credited with dealing with uncertainty 
caused by resource dependence or goal conflict. An organization experiencing 
uncertainty can co-opt a new authority figure into the organization‟s leadership or policy-
determining structure and thus switch authority to one who has more influence with the 
transactor and can assure resource availability on terms that are more acceptable 
(Thompson, 2004). 
Bilateral communal-based governance is credited with resolving uncertainty caused by 
power imbalance; Thompson (2004) suggests actors can form coalitions with other 
dependent transactors and change their power positions relative to that of an abusing 
transactor. Ouchi (1980) credits this form of governance for reducing uncertainty about 
the negotiation process; the shared identity associated with this form of governance 
reduces the frequency with which actors need to renegotiate with transactors. Uzzi (1996, 
1997) credits the favour based exchange logic inherent in a bilateral equality-based 
governance with resolving what he refers to as transaction uncertainty - transactors are 
uncertain as to how to use money because there is “no clear metric of conversion to the 
measuring rod of money” (Uzzi, 1997, p. 43). Specifically, he notes “the exchange of 
goods and services that are difficult to price or enforce contractually” (Uzzi, 1996. p. 
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677). “In clans, socialized action eschews opportunism … common values and beliefs 
create goal congruence and harmony of interests” (Biggart & Delbridge, 2004, p. 31). 
Relevance of Review 
This summary identifies five groups of responses – Information Augmentation, 
Avoidance, Options, Limiting Internal Behaviour, and Limiting External Behaviour – 
which may be influenced by the component of uncertainty that an actor perceives. Each 
group of responses is based on different principles. First, actors may seek to Information 
Augmentation when they believe that more effective gathering and processing 
information can overcome the information deficiency that generated the uncertainty. 
Second, actors may seek Avoidance when they do not perceive a benefit to an immediate 
solution of the uncertainty. Third, they may choose to be prepared for the all or the most 
probable future state that could result. Fourth, actors may seek to manage better the 
uncertainty by self-imposing limits on their behaviour. Fifth, they may choose to manage 
the uncertainty by placing limits on the way in which they or their organization interact 
with external transactors. The last two solutions share the notion that uncertainty can be 
managed by applying structure on the actor rather than applying structure to the problem. 
This summary of the typical responses to uncertainty is relevant to this proposal 
because it identifies five groups of responses that may be influenced by the component of 
uncertainty that an actor perceives.  
These five response groups become the target variables used in the upcoming 
response-study. In this study, I test whether an actor‟s belief that any of these five 
responses is an appropriate reaction may vary depending on whether the actor perceives 
object or relations uncertainty. 
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Hypothesis Development 
My contention, in this section of the dissertation (i.e., chapters 5, 6, and 7), is that the 
degree to which an actor finds a response to uncertainty appropriate is related to whether 
the actor perceives object or relations uncertainty.  
Response-Hypothesis #1: The degree to which an actor finds a response to 
uncertainty appropriate is related to the degree of uncertainty. 
However, this hypothesis must compete with an established alternative explanation – 
i.e., responses are considered more appropriate as the degree of uncertainty rises.  
Response-Hypothesis #2: The degree to which an actor finds a response to 
uncertainty appropriate is related to whether the actor perceives object or 
relations uncertainty. 
Accordingly, any effort to show a relationship between response selection and 
object/relations uncertainty must consider the degree of uncertainty. Thus, I contend that 
both the degree of uncertainty perceived and the object / relations component of 
uncertainty perceived exhibit independent roles (main effects) in an actor‟s judgment of 
whether a response is an appropriate reaction to uncertainty. 
Degree of Uncertainty 
The following five hypotheses, account for the established relationship between the 
degree of uncertainty and response selection. 
Information Augmentation: Information Augmentation responses are considered 
rational and expected in all contexts (Beckert, 1996; Dequech, 2000; Smithson, 1989). 
However, an increase in Information Augmentation is expected as the degree of 
uncertainty rises from structured (low) to unstructured (high) uncertainty as the need to 
regain control over the environment increases (Dequech, 2000).  
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Response-Hypothesis #1a: The degree to which an actor finds Information 
Augmentation an appropriate uncertainty response is positively related to the 
degree of uncertainty 
Avoidance Responses: Avoidance responses may be initiated when actors have a 
psychological aversion to uncertainty that reduces their willingness to respond (Bunder, 
1962; Dequech, 1999; Kramer, 1999; Lovallo & Kahneman, 2000; McCaskey, 1976; 
Sorrentino & Roney, 2000). Accordingly, it is individual characteristics rather than the 
degree of uncertainty that triggers avoidance.  
Response-Hypothesis #1b: The degree to which an actor finds avoidance an 
appropriate uncertainty response is unrelated to the degree of uncertainty 
Options Responses: Decision-making theorists contend that actors are more likely to 
seek alternative options (Beach, 1997b; Courtney et al., 1999; Wernerfelt & Karnani, 
1987) and/or take experimental actions (Conrath, 1967; Wernerfelt & Karnani, 1987) as 
the degree of uncertainty rises. 
Response-Hypothesis #1c: The degree to which an actor finds options an 
appropriate uncertainty response is positively related to the degree of 
uncertainty 
Limiting Internal Behaviour Responses: Decision-making theorists argue that the 
utility of performing Information Augmentation responses appears to be more 
problematic as the degree of uncertainty raises towards fundamental. Under conditions of 
fundamental uncertainty, it becomes more difficult to (a) identify possible states, (b) 
predict probabilities associated with those states than can be identified, (c) determine the 
marginal utility of performing an Information Augmentation-oriented response and/or (d) 
perform these steps in a thorough fashion (Beckert, 1996; Dequech, 2000; Lipshitz & 
Strauss, 1997). Thus under sufficiently high degrees of uncertainty, actors will seek more 
socialized responses that include changing organizations designs to facilitate information 
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flow (Beckert, 1996).  
Additionally, contingency theorists contend that actors are more likely to modify 
internal coordination logics (e.g., organizational design) as the degree of uncertainty rises 
(Donaldson, 2001; Pennings, 1992; Scott, 2003). 
Response-Hypothesis #1d: The degree to which an actor finds Limiting Internal 
Behaviour an appropriate uncertainty response is positively related to the 
degree of uncertainty 
Limiting External Behaviour Responses: Resource dependence and transaction cost 
economics (TCE) theorists contend that actors are more likely to modify external 
coordination logics between transactors as the degree of uncertainty rises (Beckert, 1996; 
Granovetter, 1985; Scott, 2003; Williamson, 1985). 
Response-Hypothesis #1e: The degree to which an actor finds Limiting External 
Behaviour an appropriate uncertainty response is positively related to the 
degree of uncertainty. 
Components of Uncertainty 
The theories that support the relationship between degree of uncertainty and the 
responses to uncertainty are based on using an aggregate measure of uncertainty that does 
not account for components of uncertainty. In keeping with my research theme, I contend 
that accounting for object and relations uncertainty will inform the above theories. In 
particular, while I maintain that the degree of uncertainty plays a significant role, I 
contend that the object-relations components of uncertainty play an independent role that 
has not been identified in previous research. 
Response-Hypothesis #2: The degree to which an actor finds a response to 
uncertainty appropriate is related to whether the actor perceives object or 
relations uncertainty. 
I base this hypothesis on the process of categorization. According to categorization 
theorists, object items are differentiated from relations items based on an items‟ level of 
- Page 134- 
reducibility (Medin et al., 2000). Object items (e.g., dog, cat, technology, forecasts, and 
economic data) are concrete. As such, because the linear distinction between object items 
is course-grained and easily distinguishable, differences can be reduced to a rank-order or 
representation value (Macrae & Bodenhausen, 2000; Mevis & Rosch, 1981). In contrast, 
relations items (e.g., cooperating, coordinating, sharing) are not tangible items but 
abstract items. Because the distinctions between relations items are fine-grained and 
difficult to quantify, differences resist being reduced to a rank-order or representative 
values (Macrae & Bodenhausen, 2000; Mevis & Rosch, 1981). This distinction is 
important because, as Smithson (1989) notes, there is a psychological relationship 
between tangibility and response selection. The type of action that may be taken is 
distinct for uncertainties with different levels of tangibility (Smithson, 1989). Actors will 
try to augment the gathering and processing of information so as to reduce items that they 
deem to be tangible. In contrast, they will try to limit or tolerate items they deem to be 
intangible or abstract (Smithson, 1989).  
The following response-hypotheses concerning the object and relations uncertainty 
components are guided by this principle. 
Information Augmentation: Actors are expected to undertake Information 
Augmentation responses when they perceive object uncertainty because they perceive 
this uncertainty to be about objects items that are tangible and/or reducible. In contrast, 
actors are expected to tolerate or limit relations uncertainty because they perceive this 
uncertainty to be about objects items that are abstract and reduction-resistant. 
Response-Hypothesis #2a: The degree to which an actor finds Information 
Augmentation an appropriate uncertainty response is positively related to the 
degree that the actor perceives object uncertainty and negatively related to the 
degree that the actor perceives relations uncertainty 
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Avoidance: As noted above, the decision to avoid uncertainty is related to a 
psychological characteristic of the actor. It is not related to the characteristics of the item 
being examined. Accordingly,  
Response-Hypothesis #2b: The degree to which an actor finds avoidance an 
appropriate uncertainty response is unrelated to the degree that the actor 
perceives either object or relations uncertainty 
Options: Several researchers identify a link between Information Augmentation and 
Options responses. They contend that Options responses are a 'back-up strategy' for 
Information Augmentation responses most likely to be witnessed in the context that 
Information Augmentation responses are considered weak (Dequech, 1999; Kramer, 
1999; Lipshitz & Strauss, 1997; McCaskey, 1976). As such, I argue that Information 
Augmentation and Options responses will share the same positive relationship with 
object uncertainty and the same negative relationship with relations uncertainty. 
Response-Hypothesis #2c: The degree to which an actor finds options an 
appropriate uncertainty response is positively related to the degree that the 
actor perceives object uncertainty and negatively related to the degree that the 
actor perceives relations uncertainty 
Limiting Internal or External Behaviour: Smithson‟s assertion that intangible or 
abstract items provoke limiting responses is echoed by other researchers who indicate 
that actors may perceive relational issues as prohibiting Information Augmentation 
responses (Dequech, 2000; Sykes, 1980). First, Dequech (2000) and Sykes (1980) argue 
that relational issues are understood to have an indisputable ability to defy reduction into 
stable sets of states because each actor involved in a transaction has the ability to exhibit 
unanticipated reactions. Actors perceive this fact and associate relationships to have 
emergent properties that are not inherent in asocial items or contexts (Sykes, 1980). 
Hence, actors seek to limit internal or external behaviour precisely as a means of dealing 
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with the likelihood of these emergent properties in a manner that Information 
Augmentation or Options responses cannot (Dequech, 2000, 2001; Sykes, 1980). 
While Dequech (2000, 2001) and Sykes (1980) argue that Information Augmentation 
is an inappropriate response for relations items, other researchers argue that limiting 
behaviours are ideally suited to uncertainty about relations items. "Intentionally rational 
economic agents do not increase their calculative capabilities for determining 
probabilities in order to master uncertainty. Rather they rely on social devices that restrict 
their flexibility and create a rigidity in their responses to an uncertain environment" 
(Beckert, 1997, p. 819). With the above quotation, Beckert (1997) is addressing a point 
also made by Granovetter (1985) – there are two forms of rationality to recognize. On the 
one hand, there is economic rationality. Herein, humans (homo-economicus) are argued 
to make decisions based on rational analysis of desired options and their expected 
payouts. According to this logic, when uncertainty becomes sufficiently high an actor is 
left only the options of (a) installing subjective probabilities where objective ones cannot 
be determined, and/or (b) avoiding the uncertainty. On the other hand, there is social 
rationality. Herein, humans are argued to rely on normative standards, institutionalized 
rules, socialized guidelines, trust, and other social devices to identify options. Herein, 
when uncertainty cannot be reduced through Information Augmentation and Options 
responses humans turn to social devices – and not expectation calculus – for control 
(Beckert, 1997; Dequech, 2000; Uzzi, 1996). The adoption of these social devices limits 
behaviour to a smaller repertoire of actions, which affords actors uncertainty-reducing 
benefits (Beckert, 1996; Montagna, 1980). 
Thus under conditions of relations uncertainty, actors may seek to (a) self-impose 
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limits on their behaviour, or (b) impose limits on the way on which they or their 
organization interacts with external transactors, because they understand uncertainty can 
be managed by applying structure on the actor rather than applying structure to the 
problem. 
Response-Hypothesis #2d: The degree to which an actor finds Limiting Internal 
Behaviour an appropriate uncertainty response is positively related to the 
degree that the actor perceives relations uncertainty and negatively related to 
the degree that the actor perceives object uncertainty 
Response-Hypothesis #2e: The degree to which an actor finds options an 
appropriate uncertainty response is positively related to the degree that the 
actor perceives relations uncertainty and negatively related to the degree that 
the actor perceives object uncertainty 
Chapter Summary 
In this chapter, I developed a set of response-hypotheses that predict that both the 
degree of uncertainty (high or low) and the component of uncertainty (object or relations) 
will influence how actors respond to uncertainty.  
With respect to the degree of uncertainty, I argued that an actor‟s response to 
uncertainty would be positively related to the degree of uncertainty (H#1a). More 
specifically, I argued that an actor would rate Information Augmentation, Options, 
Limiting Internal Behaviour, and Limiting External Behaviour responses as more 
appropriate as the degree of uncertainty rises (H#1a, H#1c, H#1d, and H#1e, 
respectively). I argued that an actor‟s rating of Avoidance responses would be unrelated 
to the degree of uncertainty (H#1b). 
With respect to the component of uncertainty, I argued that perception of object 
uncertainty will have a positive relationship on an actor‟s likelihood of adopting 
Information Augmentation and Options responses – regardless of the degree of 
uncertainty (H#2a and H#2c, respectively). I argued that the perception of relations 
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uncertainty will have a positive relationship on an actor‟s likelihood of limiting internal 
or external behaviour – regardless of the degree of uncertainty (H#1d and H#2e, 
respectively). Furthermore, I argued that an actor‟s rating of Avoidance responses would 
be unrelated to the component of uncertainty (H#2b). The principal premise that drives 
the hypotheses concerning object and relations uncertainty is one found within 
categorization theory; object items are considered reducible while relations items are 
considered reduction-resistant.   
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CHAPTER 6: METHODOLOGY 
In chapter 5, two primary response-hypotheses were identified. 
Response-Hypothesis #1: The degree to which an actor finds a response to 
uncertainty appropriate is related to the degree of uncertainty that is perceived. 
Response-Hypothesis #2: The degree to which an actor finds a response to 
uncertainty appropriate is related to whether the actor perceives object or 
relations uncertainty. 
In this chapter, I present the methodology by which the response-hypotheses were 
tested. This chapter consists of five sections. In the first section, I outline the 
questionnaire I used to test the hypotheses. The principal element of this questionnaire is 
a worksheet requiring respondents to rate how appropriate eleven responses are to 
uncertainties that are object, relations, or neutral.  
Second, I explain how the specific uncertainty statements were written and pre-tested.  
Third, I explain how the specific response statements were written and pre-tested.  
Fourth, I identify the sample of respondents that completed the instrument, which was 
a completely different set of respondents than those who completed the item-item 
similarity rating instrument in Section I. Specifically, I identify (a) the means by which 
they were recruited, (b) the final sample size, and (c) the sample‟s demographic (age, 
gender, and experience) characteristics.  
Finally, in this chapter, I introduce the statistical tests that were performed on the 
collected data. The principal tests used were Factor Analysis and GLM Univariate 
analysis. 
Methodology Overview 
In this study, each respondent was presented two worksheets to complete. On each 
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worksheet, the respondent was (a) presented with one-uncertainty statements and a list of 
eleven responses, and (b) asked to rate how appropriate they felt each response was as a 
means of resolving the uncertainty.  
The two worksheets that were presented to each respondent came from a possible nine 
worksheets that were developed. Each worksheet contained the same eleven responses, 
which are a selection of the many responses that represent the five groups of responses 
identified in chapter 5 – i.e., Information Augmentation, Avoidance, Options, Limiting 
Internal Behaviour, and Limiting External Behaviour. However, each of the nine 
worksheets contained one of nine different uncertainty statements that varied in the 
degree of uncertainty (high or low) and the uncertainty component (relations, object, or 
neutral) that they expressed.  
From the responses submitted by all respondents, I was able to determine whether the 
respondents‟ preferences for specific groups of responses were associated with specific 
components of uncertainty (i.e., object or relations) and/or specific degrees of uncertainty 
(i.e., high or low). 
The methodology mimics one utilized by Sutcliffe and Zaheer (1998). In their 
scenario-based experiment, Sutcliffe and Zaheer provided their participants with one of 
three scripts each of which were intended to represent one of three types of uncertainty 
(i.e., primary, supplier, and competitor uncertainty). Participants, in the Sutcliffe and 
Zaheer study, were asked to choose whether vertical integration was a viable response for 
each type of uncertainty.  
Instrument 
This study was conducted using a web-based questionnaire. The instrument consisted 
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of four elements that need explanation: consent, demographics, instructions (role / 
context), and 3-part worksheet (uncertainty / responses / validations).  
Consent 
The questionnaire launched with a consent page (see appendix 6.1), which informed 
the respondent of the nature of the work and time that would be required if the respondent 
chose to completed the questionnaire. The page provided a brief assurance that there were 
no risks associated with completing the questionnaire. Because respondents do not 
provide their identity in this study there is no issue of confidentiality. The page also 
informed them that I would be donating $20 on their behalf to charity
21
. Respondents 
were required to select a „consent‟ box before proceeding with the survey.  
Demographics 
Within this instrument, I collected data on age, gender, and experience (work, 
management, and interorganizational experience).  
Age: While not expecting „Age‟ to be a significant control factors, respondents were 
asked to indicate into which of six age groups they fit (i.e., 20-29, 30-29, 40-49, 50-59, 
60-69, 70+).  
Gender: While not expecting „Gender‟ to be a significant control factors, respondents 
were asked to indicate whether they were male or female. 
 Experience: Respondents were asked to provide the number of years that they have 
been (a) at work, (b) in management, and (c) coordinating work with other organizations. 
                                                 
21
  As will be noted later, all respondents were employees of McCormick & Company. The charity to 
which the compensation was paid was McCormick‟s Charity-Day. Charity-Day is a day in which 
employees voluntarily work and donate their wages to a charity-pool. The company matches all the wages 
donated by employees. The specific charity that is supported changes every year. 
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Respondents were also asked to provide the number of roles that they have had (a) at 
work, (b) in management, and (c) coordinating work with other organizations. Dutton and 
Webster (1988) measure experience in years of work experience in the job, unit, or 
general industry. Downey (1977) found that a measure that captures the number / variety 
of roles held by an actor complements Dutton and Webster‟s temporal measurement of 
experience. As can be seen above, these two measures of experience informed the data 
that was collected from respondents. 
Instructions 
The instruction page of the questionnaire (see appendix 6.3) informed respondents that 
they would be expected to take a specific role, in a specific firm, in a specific context. 
Respondents were informed that the next two pages of the questionnaire would outline 
(1) the role that the respondent would have to assume, and (2) the nature of the 
uncertainty-generating context, which needed their consideration. 
Role & Firm: The respondent learned of their character‟s role and the firm for which 
their character worked from a note (see appendix 6.4). The respondent was to assume the 
role of Chief Operating Officer at Avian Feeders Inc – an industry- leading manufacturer 
of bird feeders. 
Context: The respondents learned the specifics of the uncertainty-generating context in 
an e-mail from their CEO (see appendix 6.5). In this e-mail, the CEO identified that a key 
supplier has provided news concerning a vital raw material. 
The CEO identified the nature of the assignment that the respondent would need to 
complete (see worksheet instructions below). 
The CEO stressed the reliability of the information that was provided. In order to 
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control for dominant logics, task autonomy, and reputation issues, the email also stressed 
to the respondent that (a) he/she has the authority and autonomy to make changes on 
behalf of the organization, (b) the responses being considered are consistent with the 
organization‟s dominant logics (e.g., strategy, culture, procedures), and (c) that 
responding to the uncertainty is vital to the organization and the actor‟s future.  
This email directed respondents to complete two worksheets that followed the notes.  
Worksheet 
Each worksheet consisted of three parts. Each part was shown on a separate page.  
Page 1: The first page of each worksheet contained (a) a brief introduction to the cause 
of the uncertainty, and (b) one of the nine uncertainty statements. The respondent was 
instructed to read and consider the uncertainty (see figure 6.1 and appendix 6.6). The 
respondents were asked to confirm that they understood the uncertainty prior to 
proceeding on with the worksheet. 
 
Figure 6.1: Uncertainty Preview on Page 1 of Worksheet 
Page 2: The second page of the worksheet displayed the uncertainty statement and a 
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table that contained the eleven potential responses. Using the functionality of the web 
provider, the order in which the responses were displayed on this page of the worksheet 
varied randomly. A portion of this page is shown in appendix 6.7. 
Respondents were asked to rate how appropriate they felt each response was as a 
means of resolving the uncertainty. The questions read, “Based on the above uncertainty, 
indicate how likely you would be to take each of the following responses.” Respondents 
scored the appropriateness of each response using a 7-point scale (range: Definitely Not 
Appropriate to Yes Definitely Appropriate).  
Page 3: The third page of the worksheet contained three validation questions (see 
appendix 6.8).  
The Relations Validation question sought to confirm that the uncertainty statement 
was perceived as the designed relations uncertainty. Respondents were asked: “To what 
extent is the uncertainty about the relationship between two or more people who are 
conducting an exchange?” using a 7-point likert scale (1 = “Not At All about the 
Relationship” to 7 = “Entirely about the Relationship”). 
The Object Validation question sought to confirm that the uncertainty statement was 
perceived with the designed object uncertainty. Respondents were asked: “To what extent 
is the uncertainty about the object being exchanged between two or more people?” using 
a 7-point likert scale (1 = “Not At All about the Object” to 7 = “Entirely about the 
Object”). 
 Finally, the Degree Validation question sought to confirm that the uncertainty 
statement was perceived with the designed degree of uncertainty. Respondents were 
asked: “Rate the degree of uncertainty for the given uncertainty.” using a 7-point likert 
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scale (1=low, 7-high). 
Uncertainty Statements 
Nine uncertainty statements were used in the response study. As can be seen in table 
6.1, these nine uncertainty statements were transformed from four of the uncertainty 
statements that were used in the perception study (section II). Specifically, the 
uncertainty statements that concerned collaboration, withholding of information, 
input/output quantity, input/output quality, and lack of information were carried forward 
from the perception study into the design of the uncertainty statement for this response 
study.  
 
Perception Study Response Study 
Comp Topic Label Label Degree 
Relations 
Collaboration Unc_1 
Unc_1A Hi 
Unc_1B Lo 
Competence Unc_2   
Dependence Unc_3   
Withholding of Information Unc_4 
Unc_4A Hi 
Unc_4B Lo 
Object 
Input / Output Quantity Unc_5 
Unc_5A Hi 
Unc_5B Lo 
Changing Nature of Environment Unc_6   
Input / Output Quality Unc_7 
Unc_7A Hi 
Unc_7B Lo 
Technology Unc_8   
Neutral Lack of Info Unc_9 Unc_9A Hi 
Table 6.1: Development of Uncertainty Statements 
As noted in table 6.1, each of these statements, with the exception of the neutral 
uncertainty statement (i.e., Unc_9), was turned into two statements; one statement 
expressed a high degree of uncertainty and the other statement expressed a low degree of 
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uncertainty. To achieve the variation in degree of uncertainty, one of two prefaces was 
added to each statement. Statements that expressed a high degree of uncertainty were 
prefaced with “We are extremely uncertain about...” Statements that expressed a low 
degree of uncertainty were prefaced with “We are only somewhat uncertain about...” 
As can be seen in table 6.1, the uncertainty statements being used in this response 
study also varied in component type. Four of the uncertainty statements expressed 
relations uncertainty, four expressed object uncertainty, and one expressed neutral 
uncertainty. 
The uncertainty statements were expanded to include more details, while remaining 
true to the component of uncertainty of the original statement (see footnotes 22 to 26). 
The resulting uncertainty statements can be seen in table 6.2, which shows the relations 
uncertainty statements, 6.3, which shows the object uncertainty statements, and 6.4, 
which shows the neutral uncertainty statement.  
Relations Uncertainty Statements 
Label Degree Uncertainty Statement 
Unc_1A
22
 Hi 
We are extremely uncertain that we have the cooperation of our 
business associates. We rely on WFI to support the squirrel-
resistant product line. Yet, we have not always felt that they are 
equally dependent on us. The margin they get from their 
automotive and grocery customers is larger than they get from 
us. Plus, the history WFI has with its other customers is longer 
than the history they have with us. In the end, we are very 
concerned that they will use their stockpiles of zinc to satisfy 
the galvanizing needs of the automotive and grocery customers 
before our need for galvanized mesh cages. 
  
                                                 
22
  Unc_1: We are uncertain that we have the cooperation of our business associates. We are 
concerned they will put our needs behind that of other customers. 
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Unc_1B Lo 
We are only somewhat uncertain that we have the cooperation of 
our business associates. We rely on Wire Fabricators to support 
the squirrel-resistant product line. And, we feel that they also rely 
on us because the fabrication of our cage mesh represents more 
than 1/3 of their business. So, while (a) the margin they get from 
their other customers is larger than the margin they get from us 
and (b) the history WFI has with its other customers is longer than 
the history they have with us, we are reasonable certain that they 
will not put our needs behind that of their other customers. 
Unc_4A
23
 Hi 
We are extremely uncertain about WFI's willingness to share 
information Wire Fabricators should have a good handle on the 
size of zinc stockpiles, both in their facility and in their suppliers' 
facilities. The fact that they have not provided us these numbers 
makes us extremely wary. We are concerned that WFI may be 
intentionally withholding strategically important information from 
us. 
Unc_4B Lo 
We are only somewhat uncertain about WFI's willingness to 
share. Wire Fabricators should have a good handle on the size of 
zinc stockpiles, both in their facility and in their suppliers' 
facilities. The fact that they have not provided these numbers to us 
does not concern us. WFI is a very cautious firm and we suspect 
that they are trying to verify these numbers before passing them 
on to us. 
Table 6.2: Relations Uncertainty Statement 
Object Uncertainty Statements 
Label Degree Uncertainty Statement 
Unc_5A
24
 Hi 
We are extremely uncertain about the availability of the zinc 
needed to galvanize the mesh cages. Rumour has it that warehouse 
stocks of zinc are already at a 10-year low. This could influence 
price and availability if Iran, a principal supplier of zinc, follows 
up on its threat to ban export of the mineral for a period of time, 
zinc may become. We are concerned because there is no 
replacement for zinc as an industrial rust proofing agent. 
                                                 
23
  Unc_4: We are uncertain about our business associate‟s willingness to share. We are concerned 
they are intentionally keeping what we need from us. 
 
24
  Unc_5: We are uncertain about the availability of resources. We are concerned that size of the 
resource pool will be negatively affected. 
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Unc_5B Lo 
We are only somewhat uncertain about the availability of the zinc 
needed to galvanize the mesh cages. The effect of Iran's export-
ban on zinc is a political move that will likely have a minimal 
impact on the availability of zinc. First, even though warehouse 
stocks of zinc are already at a 10-year low, stocks were never 
projected to be in a deficit position because of the current 
economic down turn. Moreover, miners can increase zinc 
processing with little notice should the price move up even 
marginally. 
Unc_7A
25
 Hi 
We are extremely uncertainty about the quality of the zinc supply 
that we may have to accept. In a previous instance when other 
countries quickly increased supply to make up for a production 
problem in Iran, another firm we know of said they noticed a drop 
in quality. 
Unc_7B Lo 
We are only somewhat uncertainty about the quality of the zinc 
supply that we may have to accept. We understand that Iran 
supplies a very high quality zinc, but we do not know how it 
compares to the zinc that comes from the other regions of the 
world. 
Table 6.3: Object Uncertainty Statement 
Neutral Uncertainty Statements 
Label Degree Uncertainty Statement 
Unc_9A
26
 Hi 
We are extremely uncertain because we do not have enough 
information about the situation. This morning's announcement by 
WFI was the first time we had heard anything about this situation 
Table 6.4: Neutral Uncertainty Statement 
Using the functionality of the web provider, SurveyGizmo, that hosted the 
questionnaire, I was able to program a branching function that would ensure that the 
uncertainties were distributed to the respondents according to several rules: (1) 
Respondents would never see the same uncertainty statement. (2) Respondents would 
                                                 
25
  Unc_7: We are uncertain about the quality of the resource. We are concerned that quality of the 
resource pool will be negatively affected. 
 
26
  Unc_9: We are uncertain because we do not have enough information about the situation 
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never see two uncertainty statements that expressed two different degrees of the same 
uncertainty. (3) Uncertainty statements were to be distributed randomly but in a manner 
that ensured that each uncertainty statement would be used as frequently as the other 
uncertainty statements.  
 
Pre-Testing Uncertainty Scripts 
Each of the nine uncertainty statements was pre-tested on undergraduate business 
students. The students were shown the list of five topics that describe the set of 
uncertainty statements (i.e., collaboration, withholding of information, input/output 
quantity, quality of input/output, and lack of information). The students were asked to 
identify which of the topics best describe the uncertainty statement being pre-tested at the 
time. The students were then asked to rate how much the uncertainty statement reflected 
that topic (5-point scale where 1=not at all to 5=exactly). The students were also asked to 
rate the degree of uncertainty for each uncertainty statement using a 5-point scale (range: 
1=extremely low to 5=extremely high). 
Uncertainty statements were rewritten and retested until more than twenty out of 
twenty-five students (a) identified the correct topic, (b) scored the topic fit with a score of 
4 or 5, (c) scored the degree of uncertainty as 1 or 2 for those statements with a design of 
low uncertainty, and (d) scored the degree of uncertainty as 4 or 5 for those statements 
with a design of high uncertainty. A minimum of twenty-five validations was performed 
for each uncertainty statement (as recommended by Converse & Presser, 1986). 
Response Statements 
On the second page of the worksheet, after being shown one of nine uncertainties, 
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respondents were given the following instructions: “Based on the above uncertainty, 
indicate how likely you would be to take each of the following responses.” Respondents 
rated each of the eleven responses using a 7–point scale (range: Definitely Not 
Appropriate to Yes Definitely Appropriate). The eleven response statements are listed in 
table 6.5. (These responses were developed from the lists identified in tables 5.1 to 5.5.) 
Information 
Augmentation 
 
R1 We should give our staff the extra time and resources 
necessary to do an effective information search 
R2 We should solicit the opinions of external contacts (such as 
suppliers, industry experts) who might be able to help us gather 
information 
R3 We should take what information we know and supplement it 
with statistical modeling to predict the possible future 
outcomes 
Avoidance  
R4 We should avoid taking any action until additional information 
becomes available and/or the events unfold further 
Options 
 
R5 We should monitor other metal manufacturers who depend on 
galvanizing and adopt their successful responses 
R6 We should focus on alternatives to galvanized mesh cages. For 
example, we could investigate painting the mesh. 
Limiting  
Internal 
Behaviour 
R7 We should set up a special committee to monitor this 
uncertainty so that it does not distract employees from focusing 
on what they can control 
R8 We should review any plans that our employees may propose 
in response to this uncertainty prior to any actions being taken 
Limiting 
External 
Behaviour 
R9 We should increase our control over WFI and the production 
of the mesh cages. Perhaps we should consider buying their 
business 
R10 We should take action to increase the coordination between 
WFI and ourselves. Perhaps we should schedule meetings 
more frequently 
R11 We should begin a search for a replacement supplier for WFI 
Table 6.5: Response Statements 
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Sample 
Distribution  
The instrument was distributed to 523 managers and executives at McCormick & 
Companies‟ offices located throughout North America. The instrument was distributed 
using the firms internal email system.  
The target managers were identified by McCormick‟s corporate human resources 
department that was charged with assisting me. The target managers were identified 
based on pay scales and a fit against the following criteria that I provided.  
Ideally, the participants of the study should be organizational members that 
have a boundary-spanning role with another organization (e.g., sales 
managers, purchasing manager, or general mgmt). I make this assertion for 
several reasons. First, the instrument describes the exchange arrangement 
that exists between two organizations engaged in bilateral exchange. Second, 
the topic involves a buy/sell decision. Third, the instrument calls for an actor 
that exhibits task autonomy. As such, someone in management, purchasing 
management, and/or sales management would be more likely to exhibit these 
characteristics. 
Additionally, the instrument was also posted on an electronic bulletin board dedicated 
to notifying employees of news related to the annual Charity-Day activities. 
Each potential respondent was informed via an email message sent through 
McCormick‟s internal email system (see appendix 6.9). Because a sufficient number of 
responses were received in the first two weeks of running the instrument, no reminder 
message needed to be sent. 
McCormick was approached based on my relationship with their CEO. I have known 
the CEO for a number of years. I consider him a friend. I met the CEO almost 10 years 
ago when he was the President of McCormick Canada, where my wife worked. The CEO 
offered to help – solely to help me get this dissertation completed. McCormick did not 
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expect anything in return – not even a general report on the research findings. Moreover, 
the CEO made it clear that his decision to participate is not in any way related to my 
wife‟s employment. 
Respondents 
A questionnaire was considered complete if at least one of the worksheets had each of 
its responses scored. Two hundred-one of the five hundred twenty-three potential 
respondents opened the web-based questionnaire. Twenty-eight of the two hundred-one 
respondents abandoned the questionnaire without beginning to complete a single 
worksheet; these submissions were rejected. Fourteen of two hundred-one respondents 
only partially completed their first worksheet; these submissions were rejected. Forty-five 
of the two hundred-one respondents completed a single worksheet; these submissions 
were accepted. Finally, one hundred-fourteen of the two hundred-one respondents 
completed both worksheets; these submissions were accepted. Thus, the total number of 
worksheets complete was two hundred seventy-three [(45 x 1) + (114 x 2)] resulting in 
two hundred seventy-three sets of eleven responses within the data set. The two hundred 
seventy-three completed worksheets represent a response rate of 26 percent. 
Instruments were marked complete even if respondents did not complete answers to 
less critical demographic or validation questions – i.e., about (a) age, (b) gender, (c) 
degree of uncertainty score, (d) relations score, (e) object score, (f) work experience, (g) 
management experience, and/or (h) experience working with other organizations.  
Compensation 
A donation of $2,730 was made to McCormick‟s charity day fund as compensation for 
the two hundred seventy-three response sets that were completed. 
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Demographics: Age and Gender 
Respondents were asked to provide their gender and indicate into which of six age 
groups they would belong. One hundred fifty-six of one hundred fifty-nine respondents 
provided their gender and age. The distributions for variables Age and Gender are shown 
in figure 6.2. 
  
Figure 6.2: Respondents by Age and Gender 
Experience  
In this instrument, experience was measured with four collected and two calculated 
variables.  
Respondents were asked to provide the number of years that they have been (a) at 
work, and (b) in management. Respondents were also asked to provide the number of 
roles that they have had (a) at work, and (b) in management. The distributions for the four 
collected variables are shown in table 6.6.  
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 N Range Mean Median Mode Std Dev 
# of Work Roles 141 29 7.88 8.00 8 3.54 
# of Mgmt Roles 152 9 4.05 4.00 4 2.02 
       
# of Years at Work 153 42 22.70 23.00 15 10.57 
# of Years in Mgmt 141 34 14.06 13.00 15 7.90 
       
Experience at Work 153 60 30.52 31.00 34 12.84 
Experience in Mgmt 141 40 18.11 17.00 18 9.39 
Table 6.6: Collected Experience Variables 
The years and roles variables were used to create two experience variables that I 
labeled (a) Experience at Work, and (b) Experience in Management. The Experience 
variables are calculated as the sum of the number of years and number of roles held in 
each of the three areas of interest. For example, Total Experience at Work = Years at 
Work + Roles Held at Work.  
The experience variables would be used to segment the subsequent analysis of 
respondents‟ response selections. Specifically, using one experience variable at a time, 
the respondents were divided into five groups to determine whether respondents with 
greater experience perceive a greater, lesser, or no difference in the relations- and object-
component of the uncertainty statements.  
Statistical Tests 
Beyond descriptive tests of frequency and means, two principal statistical tests were 
utilized to confirm the perception hypotheses: (1) factor analysis, and (2) GLM 
Univariate analysis. 
Factor Analysis 
Factor analysis was chosen to reduce the eleven response variables into factors that 
- Page 155- 
would be used as the target variables for the main GLM Univariate analysis. Factor 
analysis examines the correlation between a set of variables to determine if there are a 
lesser number of underlying factors that some or all of the variables have in common. It 
can identify these factors so that (a) a common factor can explain the variance for a larger 
set of variables, and (b) the lesser number of factors can be used to represent the larger 
number of variables in subsequent analysis. 
GLM / Univariate Analysis  
GLM Univariate analysis is a technique used to conduct analysis of variance for 
studies with two or more factors (Antonius, 2003; Sweet & Grace-Martin, 2008). 
Univariate analysis was chosen to explore the relationship between the respondents‟ 
response scores (target variables) and the degree of uncertainty and component of 
uncertainty (explanatory variables). Univariate allowed me to investigate the main and 
interaction affects of degree of uncertainty and components of uncertainty on a 
respondent‟s response scores. Univariate analysis features are suited to exploring main 
and interaction effects, which made it a test well suited to examining the joint and 
independent contribution of the exploratory variables on the target variable in this case. 
Moreover, I used Univariate analysis to examine each response variable one at a time, 
because Univariate analysis provides a practical way to examine the data on one target 
variable where there is no suspected relationship between multiple target variables 
(Antonius, 2003).  
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CHAPTER 7: RESULTS 
In this chapter, which is broken down into four sections, I will present the statistical 
results related to the perception-hypotheses.  
First, I present the results of the factor analysis that reduced the respondent‟s eleven 
responses into the five theorized factors (i.e., Information Augmentation, Avoidance, 
Options, Limiting Internal Behaviour, and Limiting External Behaviour).  
Second, I used Independent-sample T-tests to confirm the construct validity of the 
uncertainty statements. Using validation questions, included in the questionnaire, I 
confirmed that each uncertainty statement was perceived, by the respondents, to have the 
degree of uncertainty it was written to express (i.e., either a high or low degree of 
uncertainty).  
Third, I used Independent-sample T-tests to confirm the construct validity of the 
uncertainty statements. Using validation questions, included in the questionnaire, I 
confirmed that each uncertainty statement was perceived, by the respondents, to have the 
component of uncertainty it was written to express (i.e., relations, object, or neutral 
uncertainty). 
Finally, for each of the response factors, determined in step #1 above, I analyzed the 
relationship between the response scores provided by the respondents and several 
possible explanatory variables such as degree of uncertainty, uncertainty component, and 
various demographics factors (age, gender, work experience, and management 
experience). These tests were performed using Univariate analysis. 
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Loadings of Response Variables 
Overview 
Factor analysis was conducted on the eleven response scores collected from each of 
the respondents‟ completed worksheets. Factor analysis was conducted in order to reduce 
the eleven responses down to a lesser number of factors that accounted for the correlation 
between responses. In this analysis, it was determined that the responses did in fact load 
onto the five factors that were hypothesized to exist in the previous chapter (i.e., 
Information Augmentation, Avoidance, Options, Limiting Internal Behaviour, and 
Limiting External Behaviour). 
Procedure / Results 
From the entire population of respondents who completed the questionnaire, two 
hundred seventy-three scores for each of the eleven-response variable were collected (i.e. 
variables R1 to R11 in table 7.3).  
The factorability of these response items was examined based on several criteria for 
the factorability of a correlation. Firstly, all items correlated at least 0.3 with at least one 
other item, suggesting reasonable factorability. Secondly, the Kaiser-Meyer-Olkin 
measure of sampling adequacy was 0.573, exceeding the recommended value of 0.5. 
Thirdly, Bartlett‟s test of sphericity was significant (2 (55) = 673.310, p < .000). 
Fourthly, the sample size of two hundred seventy-three sets of eleven responses exceeds 
the minimum sample size for a factor analysis. Finally, the communalities were all above 
0.3 (see table 7.1); further confirming that each item shared some common variance with 
other items. Given these overall indicators, factor analysis was conducted with all eleven 
items. 
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Communalities 
 Initial Extraction 
R1 1.000 .660 
R2 1.000 .614 
R3 1.000 .492 
R4 1.000 .773 
R5 1.000 .755 
R6 1.000 .747 
R7 1.000 .685 
R8 1.000 .688 
R9 1.000 .620 
R10 1.000 .709 
R11 1.000 .601 
Extraction Method: 
Principal Component 
Table 7.1: Response Items: Communality of Factors 
Principle components analysis was used because the primary purpose was to identify 
the factors underlying the response items. The initial Eigen values showed that the first 
factor explained 18.141 percent of the variance, the second factor 16.490 percent of the 
variance, the third factor 12.370 percent of the variance, the fourth factor 10.633 percent, 
and the fifth factor 9.144 percent. The remaining factors had Eigen values under one.  
The final factor-loading matrix is presented in table 7.2. In the table, all factor 
loadings of less than 0.2 were suppressed. One loading above 0.2 (i.e., R8 in factor 5) 
was eliminated because the item loaded onto another factor with more numerical and 
theoretical significance. 
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Rotated Component Matrix 
Item 
Resulting Components 
Limit 
External 
Behaviour 
Information 
Reduction 
Option 
 
Limit 
Internal 
Behaviour 
Avoidance 
R1  0.810    
R2  0.754    
R3  0.596    
R4     0.872 
R5   0.856   
R6   0.852   
R7    0.780  
R8    0.797 0.218 
R9 0.750     
R10 0.837     
R11 0.742     
Principal Component Analysis 
Varimax Rotation with Kaiser Normalization 
Rotation converged in 5 iterations 
Table 7.2: Responses: Final Factor Loadings 
Internal consistency for each of the scales was examined using Cronbach‟s alpha. The 
alphas were moderate: 0.674 for the Limiting External Behaviour factor (3 items), 0.670 
for the Information Augmentation factor (3 items), 0.651 for the Options factor (2 items), 
and 0.457 for the Limiting Internal Behaviour factor (2 items).  
Summary / Discussion 
Overall, the factor analysis and reliability tests indicated, with significance, that five 
distinct factors were underlying the respondents‟ response scores. I have labeled these 
factors Information Augmentation, Avoidance, Options, Limiting Internal Behaviour, and 
Limiting External Behaviour (see table 7.3).  
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Responses 
Information 
Reduction  
 
R1 
We should give our staff the extra time and resources necessary to do 
an effective information search 
R2 
We should solicit the opinions of external contacts (such as suppliers, 
industry experts) who might be able to help us gather information 
R3 
We should take what information we know and supplement it with 
statistical modeling to predict the possible future outcomes 
Avoidance  
 
R4 
We should avoid taking any action until additional information 
becomes available and/or the events unfold further 
Options  
 
R5 
We should monitor other metal manufacturers who depend on 
galvanizing and adopt their successful responses 
R6 
We should focus on alternatives to galvanized mesh cages. For 
example, we could investigate painting the mesh. 
Limit 
Internal 
Behaviour  
 
R7 
We should set up a special committee to monitor this uncertainty so 
that it does not distract employees from focusing on what they can 
control 
R8 
We should review any plans that our employees may propose in 
response to this uncertainty prior to any actions being taken 
Limit 
External 
Behaviour 
 
R9 
We should increase our control over WFI and the production of the 
mesh cages. Perhaps we should consider buying their business 
R10 
We should take action to increase the coordination between WFI and 
ourselves. Perhaps we should schedule meetings more frequently 
R11 We should begin a search for a replacement supplier for WFI 
Table 7.3: Response Statements by Factor Loading 
Please note, the standardized scores generated during the factor analysis were saved 
for use in subsequent analysis. These factor scores became the target variable scores. 
Confirm Manipulation of Degree of Uncertainty 
Overview 
The uncertainty statements that were presented to respondents (one per worksheet) 
were manipulated. Four of the nine statements shown were written to evoke a perception 
of a low degree of uncertainty. The remaining five statements were written to evoke a 
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perception of a high degree of uncertainty (see table 7.4).  
This manipulation of the degree of uncertainty was a critical element of this study‟s 
design. Respondents were predicted to respond to this manipulation and alter their rating 
of the appropriateness of each response. Accordingly, it was critical that this 
manipulation of the degree of uncertainty be confirmed prior to proceeding with GLM 
Univariate analysis that will test whether the degree of uncertainty effected the scoring of 
the five responses factors. 
Procedures / Results 
To check that this manipulation was perceived as intended, I utilized a validation score 
that was included on the last page of the questionnaire. Respondents were asked to “rate 
the degree of uncertainty” for the uncertain statement provided, using a 7-point likert 
scale (1 = “low uncertainty”, 7 = “high uncertainty”). The mean scores for each 
uncertainty are listed below in table 7.4. It is noteworthy that the mean scores for all are 
uncertainties, which were written to express a high degree of uncertainty, are above the 
scale mid-point of 4. Likewise, it is noteworthy that the mean scores for all are 
uncertainties, which were written to express a low degree of uncertainty, are below or at 
the scale mid-point of 4. 
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High  
Uncertainty 
 
Low  
Uncertainty 
   n Mean StdDev  n Mean StdDev 
Relations 
Collaboration 
Unc 1A 32 5.41 1.365     
Unc 1B     29 3.48 1.379 
Withholding 
Information 
Unc 4A 32 5.59 1.521     
Unc 4B     31 4.06 1.063 
Object 
Input / Output Quantity 
Unc 5A 31 5.42 1.177     
Unc 5B     31 3.55 1.207 
Input / Output Quality 
Unc 7A 29 5.41 1.268     
Unc 7B     28 3.04 1.105 
Neutral Lack of Information Unc 9A 30 4.97 1.402     
Table 7.4: Degree Validation Scores by Uncertainty 
Appendix 7.1 shows the frequency distribution of the degree of uncertainty scores for 
the high and low degree of each uncertainty statement side by side making it easy to see 
the different skewing for each degree of uncertainty. 
Using an independent-sample T-test, for the entire sample, I confirmed that the 
respondents‟ rating of degree of uncertainty varied significantly between uncertainty 
statements that were written to evoke a high degree of uncertainty (e.g., Unc_1A, 
Unc_4a, Unc_5A, Unc_7A, and Unc_9A) and the uncertainty statements that were 
written to evoke a high degree of uncertainty (i.e., Unc_1B, Unc_4B, Unc_5B, and 
Unc_7B) p<0.000. Chi-Square Tests confirmed these findings p<0.000. The box-plot in 
table 7.5 clearly illustrates that the uncertainty statements with a high degree of 
uncertainty (shown to the left) are rated as significantly more appropriate than the 
uncertainty statements with a low degree of uncertainty (shown to the right)  
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 Intended Degree of Uncertainty 
  N Mean Std Dev 
Sig.  
(2 Tailed) 
 High Degree of Uncertainty 154 5.36 1.352  
 Low Degree of Uncertainty 119 3.55 1.233  
 Independent Sample T-Test 1.817 0.159 0.000 *** 
 Chi-Square Test   0.000 *** 
Table 7.5: Degree Validation Score Box-Plot 
Subsequently, I filtered the dataset for each pair of uncertainty statements (i.e., 
Unc_1A and Unc1B). On these filtered sets, I ran Independent-sample T-tests to confirm 
there was a significant difference in the respondent‟s degree of uncertainty score for the 
uncertainty statements written to express a low degree of uncertainty and the uncertainty 
statements written to express a high degree of uncertainty. I found significance p<0.000. 
Chi-Square test confirmed the same results. The box-plot and T-test for each pairing are 
shown in tables 7.6 to 7.10.  
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Collaboration Uncertainty (Unc_1) 
 
 N Mean Std Dev Sig. (2-Tailed) 
Unc 1A – High Degree 32 5.41 1.365  
Unc 1B – Low Degree 29 3.48 1.379  
Independent Sample T-Test 1.923 0.352 0.000 *** 
Chi-Square Test   0.001 ** 
Table 7.6: Degree Validation Scores for Collaboration 
Withholding Information Uncertainty (Unc_4) 
 
 N Mean Std Dev Sig. (2 Tailed) 
Unc_4A – High Degree 32 5.59 1.521  
Unc_4B – Low Degree 31 4.06 1.063  
Independent Sample T-Test 1.529 0.332 0.000 *** 
Chi-Square Test   0.000 *** 
Table 7.7: Degree Validation Scores for Withholding Information 
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Input / Output Quantity (Unc_5) 
 
 N Mean Std Dev Sig. (2 Tailed) 
Unc 5A – High Degree 31 5.42 1.177  
Unc 5B – Low Degree 31 3.55 1.207  
Independent Sample T-Test 1.871 0.303 0.000 *** 
Chi-Square Test   0.000 *** 
Table 7.8: Degree Validation Scores for Input / Output Quantity 
 
Input / Output Quality (Unc_7) 
 
 N Mean Std Dev Sig. (2 Tailed) 
Unc 7A – High Degree 29 5.41 1.268  
Unc 7B – Low Degree 28 3.04 1.105  
Independent Sample T-Test 2.378 0.316 0.000 *** 
Chi-Square Test   0.000 *** 
Table 7.9: Degree Validation Scores for Input / Output Quality 
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Lack of Information (Unc_9) 
 
 N Mean Std Dev  
Unc 9A – High Degree 30 4.97 1.402  
Table 7.10: Degree Validation Scores for Lack of Information 
Summary 
Based on the tests performed above, I concluded that the manipulations that were done 
to make respondents perceive high and/or low uncertainty were successful. The 
statements that were written to evoke a high degree of uncertainty received degrees of 
uncertainty scores that were (a) above the mid-point of 4, and (b) significantly above the 
degree of uncertainty scores for the corresponding uncertainty statements that were 
written to express a low degree of uncertainty. This finding is important. It means that the 
manipulation of the degree of uncertainty can be used in the subsequent GLM Univariate 
analysis.  
Confirm Manipulation of Object and Relations Uncertainty 
Overview 
The uncertainty statements that were presented to respondents were written to express 
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one of three component types – i.e., relations uncertainty, object uncertainty, and neutral 
uncertainty. Unc_1A and Unc_1B (i.e., collaboration uncertainty) and Unc4A and 
Unc_4B (withholding information uncertainty) were written to express relations 
uncertainty. Unc_5A and Unc_5B (i.e., input / output quantity uncertainty) and Unc7A 
and Unc_7B (i.e., input / output quality uncertainty) were written to express object 
uncertainty. Unc 9A (i.e., lack of information uncertainty) was written to express neutral 
uncertainty.  
This grouping of uncertainties by component group is a critical element of this study‟s 
design. Respondents were predicted to respond to this manipulation and alter their rating 
of the appropriateness of each response. Accordingly, it is critical that this manipulation 
be confirmed prior to proceeding with GLM Univariate analysis that will test whether the 
component of uncertainty influences the means of the five responses factors. 
Procedures / Results 
To check that these components were perceived as intended, I utilized two validation 
questions that were included on the last page of the questionnaire. These questions asked 
respondents (1) “To what extent is the uncertainty about the relationship between two 
or more people who are conducting an exchange?” (1 = “Not At All about the 
Relationship” to 7 = “Entirely about the Relationship”) and (2) “To what extent is the 
uncertainty about the object being exchanged between two or more people?” (1 = 
“Not At All about the Object” to 7 = “Entirely about the Object”). Respondent scores 
were collected in variables labeled relations validation score and object validation score, 
respectively. 
The relations validation scores and the object validation scores were combined to 
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create one variable, which I labeled component validation score. The component 
validation score measures the distance between a respondent‟s scores of relations and 
object. The component validation score was calculated using the formula [(component 
validation score) = (relations validation score) + 6 – (object validation score). The 
resulting component validation scores would be between 0 and 12. Respondents who 
marked the statement with Relations=7 and Object=1 would have a component validation 
score of 12. In contrast a respondent who marked the statement as Relations=1 and 
Object=7 would have a component validation score of 0.  
Table 7.11 shows the frequency distribution of component validation scores by each 
component group (i.e., relations, object, or neutral). Scores above the mid-point of 6 
indicate that the respondents perceived the uncertainty to be more about relations items 
than about object items. Scores below indicate the respondents perceived the uncertainty 
to be more about object items than relations items. Visually it appears evident that 
respondents rated the uncertainties as they were intended. Relations uncertainties 
received high component validation scores above the mid-point of 6 (M=7.85) indicating 
that relations uncertainties were perceived about relations items more than object items. 
Object uncertainties had scores below 6.0 (M=3.93) indicating the respondents perceived 
object uncertainties to be more about the object than the relations. Lastly, neutral 
uncertainties scored close to the mi-point (M=5.60) suggesting respondents did not 
perceive this uncertainty to be strongly about either object or relations items. 
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Count of 
Component 
Validation 
Score 
Unc Component 
Total 
Relations Object Neutral 
 0 0 0 1 1 
1 0 6 0 6 
2 1 20 0 21 
3 3 30 1 34 
4 8 24 7 39 
5 5 15 5 25 
6 9 15 7 31 
7 17 6 5 28 
8 29 1 2 32 
9 29 1 1 31 
10 16 0 1 17 
11 5 0 0 5 
12 2 1 0 3 
Total 124 119 30 273 
Table 7.11: Component Validation Score by Component of Uncertainty 
The box-plot of component validation scores by uncertainty is provided in figure 7.1. 
This box-plot provides a visual confirmation that there are three groupings of component 
validation scores. The group of relations uncertainties (i.e., Unc_1A, Unc_1B, Unc_4A, 
and Unc_4B), the group of object uncertainties (Unc_5A, Unc_5B, Unc_7A, and 
Unc7B), and the single neutral uncertainty (Unc_9A) all appear to have similar within 
group scores while also having group scores that are dissimilar from other groups. 
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Figure 7.1: Component Validation Scores Box-Plot by Uncertainties 
For the entire sample, using an Independent T-test and Chi-Square test, I confirmed 
that the component validation scores differ significantly between each component of 
uncertainties. The box-plot in table 7.12 illustrates the three components received three 
different scores suggesting an independence from each other. Statistically, pairwise 
comparisons showed that the difference between each pair is significant – i.e., between 
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relations and object (p<0.000), between neutral and object (p<0.000), and between, 
relations and neutral (p<0.000) (see table 7.12) 
Total Sample 
C
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 N Mean Std Dev Sig. (2 Tailed) 
     
Relations Uncertainty 124 7.85 2.024  
Object Uncertainty 119 3.93 1.835  
Independent Sample T-Test 3.914 0.249 0.000 *** 
Chi-Square Test   0.000 *** 
     
Neutral Uncertainty 30 5.60 1.958  
Object Uncertainty 119 3.93 1.835  
Independent Sample T-Test 1.667 0.380 0.000 *** 
Chi-Square Test   0.000 *** 
     
Relations Uncertainty 124 7.85 2.024  
Neutral Uncertainty 30 5.60 1.958  
Independent Sample T-Test 2.247 0.409 0.000 *** 
Chi-Square Test   0.000 *** 
Table 7.12: Component Validation Scores for all Uncertainties 
- Page 172- 
Summary 
Based on the tests performed above, I concluded that the uncertainties were perceived 
by respondents to have the component quality that were intended by design. Unc_1A and 
Unc_1B (i.e., collaboration uncertainty) and Unc4A and Unc_4B (withholding 
information uncertainty) that were designed as relations uncertainties were perceived by 
respondents to be more about relations items than object items. Unc_5A and Unc_5B 
(i.e., input / output quantity uncertainty) and Unc7A and Unc_7B (i.e., input / output 
quality uncertainty) that were designed as object uncertainties were perceived to be more 
about object items than relations items. Unc_9A (i.e., lack of information uncertainty) 
that was designed as a neutral uncertainty scored at the mid-point between relations and 
object.  
This finding is important. It means that the design of the uncertainty scripts to reflect a 
specific component of uncertainty (i.e. relations, object, or neutral) can be considered 
validated. This manipulation can be considered useable in the subsequent GLM 
Univariate analysis where an actor‟s responses will be examined against several 
explanatory variables – one of which is the component of uncertainty.  
Evaluating Respondents‟ Responses to Uncertainty 
Overview 
The remainder of this chapter details the principal analysis of this response study. 
Herein, I analyzed the relationship between the response scores provided by the 
respondents and several possible explanatory variables such as degree of uncertainty, 
uncertainty component, and various demographics factors (age, gender, work experience, 
and management experience). These tests were performed using Univariate analysis.  
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Procedure 
Target Variables: A separate analysis was done for each of the five responses that 
were identified in the factor analysis. These five factors are Information Augmentation, 
Avoidance, Options, Limiting of Internal Behaviour, and Limiting External Behaviour. 
The target variables‟ scores are the regressed scores that were generated during the 
factor analysis, where the individual responses were grouped into one of five factors. The 
regressed scores were adjusted so that the mean score of the factor was increased from 0 
to a figure that would relate back to the 1 to 7 scale respondents used when they created 
the scores. For instance, the mean of the Limiting External Behaviour items (R9, R10, 
and R11) was 4.0415; accordingly, the score in variable Limiting External Behaviour was 
increased by 4.0415 thus increasing the mean of the factor from zero as calculated by the 
factor analysis to 4.0415 to reflect the scores created by the respondents.  
Principal Explanatory Variables: Based on the response-hypotheses, the three 
explanatory variables considered first were (1) the component of uncertainty, (2) the 
degree of uncertainty and (3) the interaction between component of uncertainty and 
degree of uncertainty. These factors were the basis of the first Univariate model for each 
response factor. 
Secondary Explanatory Variables: Subsequent models tested the other explanatory 
variables for which I collected data (i.e., age, gender, work experience, and management 
experience).  
1. Information Augmentation Responses 
Target Variable: The response scores for three items, which are shown below in table 
7.13, loaded onto the factor labeled Information Augmentation responses. 
- Page 174- 
Information 
Augmentation 
 
R1 We should give our staff the extra time and resources necessary 
to do an effective information search 
R2 We should solicit the opinions of external contacts (such as 
suppliers, industry experts) who might be able to help us gather 
information 
R3 We should take what information we know and supplement it 
with statistical modeling to predict the possible future outcomes 
Table 7.13: Response Items in Information Augmentation 
 
Visual Inspection of Primary Explanatory Variables: The Information Augmentation 
scores for each uncertainty are shown in table 7.14. A visual examination of this box-plot 
shows why the component of uncertainty variable is expected to be a significant factor. 
On the plot, the Information Augmentation scores for the first four uncertainties, which 
are all relations uncertainties, are grouped together and appear to be grouped 
independently of the next four variables, which are object uncertainties and the last 
variable, which is neutral uncertainty. 
As well, the plot shows why degree of uncertainty is expected to be a significant 
factor. The uncertainties that express a low degree of uncertainty all have lower 
Information Augmentation scores than their high uncertainty counterparts.  
Moreover, the fact that the change in Information Augmentation scores is more 
pronounced between high and low uncertainty degree statements with the 2
nd
 four 
uncertainties (i.e., object uncertainties) than with the 1
st
 four uncertainties (i.e., relational 
uncertainties), might indicate it is reasonable to expect an interaction between degree of 
uncertainty and component of uncertainty. 
Visual Inspection of Secondary Explanatory Variables: Box-plots were used to 
determine if any of the secondary explanatory variables (i.e., age, gender, work 
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experience, and management experience) looked promising (see appendix 7.2). 
Unfortunately, none appeared promising. 
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Figure 7.2: Uncertainty Box-Plot for Information Augmentation  
Results 
A 3 x 2 GLM Univariate analysis tested the effects of uncertainty component (i.e., 
relations, object, and neutral) and degree of uncertainty (i.e., high and low) on a 
respondent‟s appreciation for selecting Information Augmentation responses in an 
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uncertain context. A significant model was found (see table 7.14) 
Tests of Between-Subjects Effects 
Dependent Variable: Information Augmentation Responses 
Source 
Type III  
Sum of  
Squares df 
Mean  
Square F Sig. 
Corrected Model 49.89
a
 4 12.47 15.05 .000 
Intercept 5349.90 1 5349.90 6455.32 .000 
Component of Uncertainty 34.79 2 17.39 20.99 .000 
Degree of Uncertainty 11.36 1 11.36 13.71 .000 
Component of Uncertainty *  
         Degree of Uncertainty 
2.49 1 2.49 3.01 .084 
Error 222.10 268 .82   
Total 7013.98 273    
Corrected Total 272.00 272    
a. R Squared = .183 (Adjusted R Squared = .171)  
b. Computed using alpha = .05 
Table 7.14: Corrected Model for Information Augmentation 
Component of Uncertainty: Results indicated a significant main effect for component 
of uncertainty, F(2,268)=21, p<0.000. Respondents who encountered relations 
uncertainty (M=4.5729) indicated that Information Augmentation responses were less 
appropriate than respondents who encountered object uncertainty (M=5.3288) or neutral 
uncertainty (M=5.1835). A pairwise comparison shows that there is (a) a significant 
difference between relations and object uncertainty (p=0.001), (b) a significant difference 
between relations uncertainty and neutral uncertainty (p<0.000), but (c) no significant 
difference between object and neutral uncertainty p=0.444) (see figure 7.3 and table 
7.15). 
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 Uncertainty Component 
Figure 7.3: Component Plot for Information Augmentation 
Descriptive Statistics / Estimates 
Dependent Variable:  
Information Augmentation Responses 
Component of 
Uncertainty 
Mean 
Std. 
Error 
95% Confidence 
Interval 
N 
Lower 
Bound 
Upper 
Bound 
Relations 4.569 .082 4.408 4.730 124 
Object 5.326 .083 5.162 5.490 119 
Neutral 5.184
a
 .166 4.856 5.511 30 
a. Based on modified population marginal mean 
Table 7.15: Component Descriptives for Information Augmentation 
Degree of Uncertainty: Results indicate a significant main effect for degree of 
uncertainty, F(1,268)=14, p<0.000. Respondents who encountered a high degree of 
uncertainty (M=5.171) indicated that Information Augmentation responses were more 
appropriate than respondents who encountered a low degree of uncertainty (M=4.731) 
(see figure 7.4 and table 7.16). 
It is noteworthy that all the response scores for both low and high degree of 
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uncertainty are well above the mid-point of 4. This emphasizes a point made by Dequech 
who suggests (a) that Information Augmentation responses are considered rational under 
all degrees of uncertainty (Dequech, 2000).  
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 Degree of Uncertainty 
Figure 7.4: Degree Plot for Information Augmentation 
Descriptive Statistics / Estimates 
Dependent Variable:  
Information Augmentation Responses 
Degree of 
Uncertainty 
Mean 
Std. 
Error 
95 % Confidence 
Interval 
N 
Lower 
Bound 
Upper 
Bound 
High 5.171 .078 5.017 5.324 154 
Low 4.731
a
 .083 4.567 4.896 119 
a. Based on modified population marginal mean 
Table 7.16: Degree Descriptives for Information Augmentation 
Component of Uncertainty * Degree of Uncertainty: Results indicate that there was a 
moderately significant interaction between the component of uncertainty and degree of 
uncertainty F(1,268)=3, p=0.084 (see table 7.17). Respondents who encountered the high 
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degree of object uncertainty (M= 5.6439) indicated that Information Augmentation 
responses were more appropriate than respondents who encountered a low degree of 
object uncertainty (M=5.0083). Yet in contrast, respondents who encountered a high 
degree of relations uncertainty (M=4.6841) were inclined to give similar response scores 
as respondents who encountered a low degree of relations uncertainty (M=4.4543) (see 
figure 7.5 and table 7.17). 
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 Uncertainty Component x Degree of Uncertainty 
Figure 7.5: Component x Degree Plot for Information Augmentation 
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Descriptive Statistics 
Dependent Variable:  
Information Augmentation Responses 
Component of 
Uncertainty 
Degree of 
Uncertainty Mean 
Std.  
Dev. N 
Relations 
High 4.684 .877 64 
Low 4.454 1.073 60 
Total 4.572 .980 124 
Object 
High 5.643 .802 60 
Low 5.008 .976 59 
Total 5.328 .944 119 
Neutral High 5.183 .654 30 
Total 
High 5.155 .913 154 
Low 4.729 1.059 119 
Total 4.969 1.000 273 
Table 7.17: Component x Degree Descriptives for Information Augmentation 
Others: No significant effects (main or interaction) were found for any of the 
following variables: age, gender, work experience, and management experience.  
Hypothesis Support 
These findings support hypothesis #1a. Degree of uncertainty was found to have a 
significant main effect (p<0.000) on a respondent's rating of Information Augmentation 
as an appropriate uncertainty response. Respondents who perceived a high degree of 
uncertainty gave this response the highest score for any degree of uncertainty response 
(M=5.171). The mean for those who perceived a low degree of uncertainty was 
(M=4.731).  
Response-Hypothesis #1a: The degree to which an actor finds Information 
Augmentation an appropriate uncertainty response is positively related to the 
degree of uncertainty 
These findings also support hypothesis #2a. Component of uncertainty was found to 
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have a significant main effect (p<0.000) on a respondent's rating of Limiting External 
Behaviour as an appropriate uncertainty response. Respondents who perceived relations 
uncertainty rated this response the lowest (M=4.5729) as opposed to those who perceived 
object uncertainty (M=5.3288) and neutral uncertainty (M=5.1835). 
Response-Hypothesis #2a: The degree to which an actor finds Information 
Augmentation an appropriate uncertainty response is positively related to the 
degree that the actor perceives object uncertainty and negatively related to the 
degree that the actor perceives relations uncertainty. 
 
2. Avoidance Responses 
Target Variable: The response scores for a single item, which is shown below in table 
7.18, loaded onto the factor labeled Avoidance responses. 
Avoidance R4 
We should avoid taking any action until additional information 
becomes available and/or the events unfold further 
Table 7.18: Response Items in Avoidance 
Visual Inspection of Primary Explanatory Variables: The Avoidance scores for each 
uncertainty are shown in figure 7.6. Based on a visual examination of this box-plot it 
would be difficult to see a pattern to indicate that Component of Uncertainty or Degree of 
Uncertainty will be significant variables. On the plot, the Avoidance scores appear not to 
vary with any pattern.  
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Figure 7.6: Uncertainty Box-Plot for Avoidance 
Visual Inspection of Secondary Explanatory Variables: Box-plots were used to 
determine if any of the secondary explanatory variables (i.e., age, gender, work 
experience, and management experience) looked promising. Unfortunately, none 
appeared promising. 
. 
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Results 
A 3 x 2 GLM Univariate analysis tested the effects of uncertainty component (i.e., 
relations, object, and neutral) and degree of uncertainty (i.e., high and low) on a 
respondent‟s appreciation for selecting Avoidance responses in an uncertain context. No 
significant model was found (see table 7.19) 
Tests of Between-Subjects Effects 
Dependent Variable:  
Avoidance Responses 
Source 
Type III  
Sum of  
Squares df 
Mean 
Square F Sig. 
Corrected Model 6.177
a
 4 1.544 1.557 .186 
Intercept 3690.03 1 3690.036 3720.255 .000 
Component of Uncertainty 5.790 2 2.895 2.919 .056 
Degree of Uncertainty .341 1 .341 .344 .558 
Component of Uncertainty *  
       Degree of Uncertainty 
.326 1 .326 .328 .567 
Error 265.823 268 .829   
Total 4794.218 273    
Corrected Total 272.000 272    
a. R Squared = .023 (Adjusted R Squared = .008)  
b. Computed using alpha = .05 
Table 7.19: Corrected Model for Avoidance  
Component of Uncertainty: Results indicated there is no significant main effect for 
uncertainty component, F(2,268)=21, p=0.056. Respondents who encountered relations 
uncertainty (M=3.9346) indicated that Avoidance was no more or less an appropriate 
response than respondents who encountered object relations (M=4.1353) or neutral 
uncertainty (M=4.3709) (see figure 7.7 and table 7.20) 
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 Uncertainty Component 
Figure 7.7: Component Plot for Avoidance 
Descriptive Statistics / Estimates 
Dependent Variable:  
Avoidance Responses 
Component of 
Uncertainty 
Mean 
Std. 
Error 
95% Confidence 
Interval 
N 
Lower 
Bound 
Upper 
Bound 
Relations 3.937 .089 3.761 4.113 124 
Object 4.135 .091 3.956 4.315 119 
Neutral 4.371
a
 .182 4.013 4.729 30 
a. Based on modified population marginal mean 
Table 7.20: Component Descriptives for Avoidance 
Degree of Uncertainty: Results indicate no significant main effect for degree of 
uncertainty, F(1,268)=0.344, p=0.558. Respondents who encountered a high degree of 
uncertainty (M= 4.123) indicated that Avoidance response was no more or less an 
appropriate response than respondents who encountered a low degree of uncertainty 
(M=4.074) (see figure 7.8 and table 7.21).  
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Figure 7.8: Degree Plot for Avoidance 
Descriptive Statistics / Estimates 
Dependent Variable:  
Avoidance Responses 
Degree of 
Uncertainty Mean 
Std.  
Error 
95 % Confidence 
Interval 
N 
Lower 
Bound 
Upper 
Bound 
High 4.123 .085 3.955 4.290 154 
Low 4.074
a
 .091 3.894 4.253 119 
a. Based on modified population marginal mean 
Table 7.21: Degree Descriptives for Avoidance 
Component of Uncertainty * Degree of Uncertainty: Results indicate that there was no 
significant interaction between uncertainty component and degree of uncertainty 
F(1,268)=0.328, p=0.328.  
Others: No significant effects (main or interaction) were found for any of the 
following variables: age, gender, work experience, and management experience.  
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Hypothesis Support 
These findings support hypothesis #1b. Degree of uncertainty was found to have no 
main effect on a respondent‟s rating of Avoidance as an appropriate uncertainty response 
(p=0.558). Responses for respondents who perceived a high degree of uncertainty 
(M=4.074) and low degree of uncertainty (M=4.123) were both above the mid-point.  
Response-Hypothesis #1b: The degree to which an actor finds avoidance an 
appropriate uncertainty response is unrelated to the degree of uncertainty 
These findings support hypothesis #2b. Component of uncertainty was found to have 
no significant main effect on a respondent's rating of Avoidance as an appropriate 
uncertainty response (p=0.056). Respondents who perceived neutral uncertainty rated this 
response the highest (M=4.164) as opposed to those who perceived relations uncertainty 
(M=3.3937) and object uncertainty (M=4.135). This response is logical, in so much that 
neutral uncertainty provides the respondent with the least direction / clues from which to 
plot a plan to reduce or limit the uncertainty.  
Response-Hypothesis #2b: The degree to which an actor finds avoidance an 
appropriate uncertainty response is unrelated to the degree that the actor 
perceives either object or relations uncertainty 
 
3. Options Responses 
Procedure 
Target Variable: The response scores for two items, which are shown below in table 
7.22, loaded onto the factor labeled Options responses. 
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Options  
R5 We should monitor other metal manufacturers who depend on 
galvanizing and adopt their successful responses 
R6 We should focus on alternatives to galvanized mesh cages. For 
example, we could investigate painting the mesh. 
Table 7.22: Response Items in Options 
Visual Inspection of Primary Explanatory Variables: The Options scores for each 
uncertainty are shown in Figure 7.9. A visual examination of this box-plot shows that 
Component of Uncertainty may not be a significant variable. On the plot, the Options 
scores for the first four uncertainties, which are all relations uncertainties, are not grouped 
in a manner that sets this group of scores apart from the next four variables, which are 
object uncertainties. The second two relations uncertainties appear to be scored more 
consistently with the object uncertainty items than they are with the first two relations 
uncertainty items. 
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Figure 7.9: Uncertainty Box-Plot for Options 
However, the plot shows why Degree of Uncertainty may be expected to be a 
significant variable. The uncertainties that are labeled with a „B‟ following the first digit, 
which are the low degree uncertainties, all appear to be lower than their high-uncertainty 
counterparts.  
Additionally, the fact that the change in Degree of Uncertainty is more pronounced 
with the 2
nd
 four uncertainties (i.e., object uncertainties) than the 1
st
 four uncertainties 
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(i.e., relational uncertainties) might be an indication that an interaction of Degree of 
Uncertainty x Component of Uncertainty might be expected. 
Visual Inspection of Secondary Explanatory Variables: Box-plots were used to 
determine if any of the secondary explanatory variables (i.e., age, gender, work 
experience, and management experience) looked promising. Unfortunately, none 
appeared promising. 
Results 
A 3 x 2 GLM Univariate analysis tested the effects of uncertainty component (i.e., 
relations, object, and neutral) and degree of uncertainty (i.e., high and low) on a 
respondent‟s appreciation for selecting Options responses in an uncertain context. A 
significant model was found (see table 7.23) 
Tests of Between-Subjects Effects 
Dependent Variable:  
Options Responses 
Source 
Type III  
Sum of  
Squares df 
Mean 
Square F Sig. 
Corrected Model 21.091
a
 4 5.273 5.632 .000 
Intercept 4015.53 1 4015.04 4289.04 .000 
Component of Uncertainty 7.322 2 3.661 3.910 .021 
Degree of Uncertainty 10.188 1 10.188 10.882 .001 
Component of Uncertainty *  
           Degree of Uncertainty 
7.032 1 7.032 7.511 .007 
Error 250.909 268 .936   
Total 5502.886 273    
Corrected Total 272.000 272    
a. R Squared = .183 (Adjusted R Squared = .171)  
b. Computed using alpha = .05 
Table 7.23: Corrected Model for Options  
Component of Uncertainty: Results indicated a significant main effect for uncertainty 
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component, F(2,268)=4, p<0.05. Respondents who encountered a relations uncertainty 
(M=4.300) indicated that Options responses were a less appropriate response than 
respondents who encountered an object relations (M=4.507). Respondents who 
encountered a neutral uncertainty (M=4.164) indicated that Options responses were less 
appropriate responses than respondents who encountered either relations or object 
uncertainty. A pairwise comparison shows that there is (a) a significant difference 
between relations and object uncertainty (p=0.019), (b) no significant difference between 
relations uncertainty and neutral uncertainty (p<0.490), and (c) a significant difference 
between object and neutral uncertainty p=0.018) (see figure 7.10 and table 7.24).  
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Figure 7.10: Component Plot for Options 
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Descriptive Statistics / Estimates 
Dependent Variable:  
Options Responses 
Component of 
Uncertainty Mean 
Std. 
Error 
95 % Confidence 
Interval 
N 
Lower 
Bound 
Upper 
Bound 
Relations 4.300 .087 4.129 4.471 124 
Object 4.507 .089 4.333 4.682 119 
Neutral 4.164
a
 .177 3.816 4.512 30 
a. Based on modified population marginal mean 
Table 7.24: Component Descriptives for Options  
Degree of Uncertainty: Results indicate a significant main effect for degree of 
uncertainty, F(1,268)=11, p=0.001. Respondents who encountered an uncertainty with a 
high degree of uncertainty (M= 4.460) indicated that Options responses were more 
appropriate than respondents who encountered an uncertainty with a low degree of 
uncertainty (M=4.199) (see figure 7.11 and table 7.25).  
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Figure 7.11: Degree Plot for Options 
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Descriptive Statistics / Estimates 
Dependent Variable:  
Options Responses 
Degree of 
Uncertainty Mean 
Std. 
Error 
95 % Confidence 
Interval 
N 
Lower 
Bound 
Upper 
Bound 
High 4.460 .083 4.298 4.623 154 
Low 4.199
a
 .089 4.024 4.373 119 
a. Based on modified population marginal mean 
Table 7.25: Degree Descriptives for Options 
Component of Uncertainty * Degree of Uncertainty: Results indicate that there was a 
significant interaction between uncertainty component and degree of uncertainty 
F(1,268)=8, p=0.007. Respondents who encountered a high degree of object uncertainty 
(M= 4.8825) indicated that Options responses were more appropriate than respondents 
who encountered a low degree of object uncertainty (M=4.1324). Yet in contrast, 
respondents who encountered a high degree of relations uncertainty (M=4.3346) gave 
similar response scores as respondents who encountered a low degree of relations 
uncertainty (M=4.2653) (see figure 7.12 and table 7.26). 
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Figure 7.12: Component x Degree of Uncertainty Plot for Options 
Descriptive Statistics 
Dependent Variable:  
Options Responses 
Component of  
Uncertainty 
Degree of  
Uncertainty Mean StdDev N 
Relations 
High 4.3346 1.08897 64 
Low 4.2653 .87083 60 
Total 4.3010 .98608 124 
Object 
High 4.8825 .78018 60 
Low 4.1324 1.16873 59 
Total 4.5106 1.057716 119 
Neutral High 4.1638 .75020 30 
Total 
High 4.5148 .95941 154 
Low 4.1994 1.02714 119 
Total 4.3773 1.00000 273 
Table 7.26: Component x Degree Descriptives for Options 
Others: No significant effects (main or interaction) were found for any of the 
following variables: age, gender, work experience, and management experience.  
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Hypothesis Support 
These findings support hypothesis #1c. Degree of uncertainty was found to have a 
significant main effect (p<0.01) on a respondent's rating of Options as an appropriate 
uncertainty response. Options responses for respondents who perceived a high degree of 
uncertainty were above the mid-point (M=4.460) while the score for those who perceived 
a low degree of uncertainty was closer to the mid-point (M=4.199).  
Response-Hypothesis #1c: The degree to which an actor finds options an 
appropriate uncertainty response is positively related to the degree of 
uncertainty  
These findings support hypothesis #2c. Component of uncertainty was found to have a 
significant main effect (p<0.01) on a respondent's rating of options as an appropriate 
uncertainty response. Respondents who perceived object uncertainty rated this response 
the highest (M=4.507) as opposed to those who perceived relations uncertainty 
(M=4.300) and neutral uncertainty (M=4.164).  
Response-Hypothesis #2c: The degree to which an actor finds options an 
appropriate uncertainty response is positively related to the degree that the 
actor perceives object uncertainty and negatively related to the degree that the 
actor perceives relations uncertainty 
 
4. Limiting Internal Behaviour Responses 
Target Variable: The response scores for two items, which are shown below in table 
7.27, loaded onto the factor labeled Limiting Internal Behaviour responses. 
Limiting  
Internal 
Behaviour 
R7 We should set up a special committee to monitor this uncertainty 
so that it does not distract employees from focusing on what they 
can control 
R8 We should review any plans that our employees may propose in 
response to this uncertainty prior to any actions being taken 
Table 7.27: Response Items in Limiting Internal Behaviour 
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Visual Inspection of Primary Explanatory Variables: The Limiting Internal Behaviour 
scores for each uncertainty are shown in Figure 7.13. A visual examination of this box-
plot shows Component of Uncertainty may not be a significant variable. On the plot, the 
Limiting Internal Behaviour scores for the first four uncertainties, which are all relations 
uncertainties, appear similar to the next set of four uncertainties, which are object 
uncertainties and the last variable, which is neutral uncertainty. 
However, the plot shows why Degree of Uncertainty may be expected to be a 
significant variable. The uncertainties that are labeled with a „B‟ following the first digit, 
which are the low degree uncertainties, all appear to be higher than their high uncertainty 
counterparts are.  
The fact that the change in Degree of Uncertainty is no more pronounced with the 2
nd
 
four uncertainties (i.e., object uncertainties) than Degree of Uncertainty is with the 1
st
 
four uncertainties (i.e., relational uncertainties), indicated it is not reasonable to expect an 
interaction of Degree of Uncertainty and Component of Uncertainty. 
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Figure 7.13: Uncertainty Box-Plot for Limiting Internal Behaviour 
Visual Inspection of Secondary Explanatory Variables: Box-plots were used to 
determine if any of the secondary explanatory variables (i.e., age, gender, work 
experience, and management experience) looked promising. Unfortunately, none 
appeared promising. 
Results 
A 3 x 2 GLM Univariate analysis tested the effects of uncertainty component (i.e., 
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relations, object, and neutral) and degree of uncertainty (i.e., high and low) on a 
respondent‟s appreciation for selecting Limiting Internal Behaviour Responses in an 
uncertain context. A significant model was found (see table 7.28) F(4,268)=4, p=0.002. 
Tests of Between-Subjects Effects 
Dependent Variable:  
Limiting Internal Behaviour Responses 
Source 
Type III  
Sum of  
Squares df 
Mean 
Square F Sig. 
Corrected Model 16.300
a
 4 4.075 4.271 .002 
Intercept 4889.32 1 4889.32 5124.506 .000 
Component of Uncertainty 1.224 2 .612 .642 .527 
Degree of Uncertainty 13.538 1 13.538 14.189 .000 
Component of Uncertainty *  
       Degree of Uncertainty 
1.507 1 1.507 1.579 .210 
Error 255.70 268 .829   
Total 6353.488 273    
Corrected Total 272.000 272    
a. R Squared = .060 (Adjusted R Squared = .046)  
b. Computed using alpha = .05 
Table 7.28: Corrected Model for Limiting Internal Behaviour  
Component of Uncertainty: Results indicated no significant main effect for uncertainty 
component, F(2,268)=0.6, p=0.527. Respondents who encountered a relations uncertainty 
(M=4.681) indicated that Limiting Internal Behaviour Responses was no more or less 
appropriate response than respondents who encountered an object relations (M=4.792) or 
a neutral uncertainty (M=4.641). A pairwise comparison shows that there is no significant 
difference between any one pair of relations, object, or neutral uncertainty (see figure 
7.14 and table 7.29).  
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Figure 7.14: Component Plot for Limiting Internal Behaviour 
Descriptive Statistics / Estimates 
Dependent Variable:  
Limiting Internal Behaviour Responses 
Component of 
Uncertainty Mean 
Std. 
Error 
95% Confidence 
Interval 
N 
Lower 
Bound 
Upper 
Bound 
Relations 4.681 .088 4.509 4.854 124 
Object 4.792 .090 4.615 4.968 119 
Neutral 4.641
a
 .178 4.290 4.290 30 
a. Based on modified population marginal mean 
Table 7.29: Component Descriptives for Limiting Internal Behaviour 
Degree of Uncertainty: Results indicate a significant main effect for degree of 
uncertainty, F(1,268)=14, p<0.000. Respondents who encountered a high degree of 
uncertainty (M= 4.547) indicated that Limiting Internal Behaviour Responses was a 
significantly less appropriate response than respondents who encountered a low degree of 
uncertainty (M=4.973) (see figure 7.15 and table 7.30).  
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Figure 7.15: Degree Plot for Limiting Internal behaviour 
Descriptive Statistics / Estimates 
Dependent Variable:  
Limiting Internal Behaviour Responses 
Degree of  
Uncertainty Mean 
Std. 
Error 
95% Confidence 
Interval 
N 
Lower 
Bound 
Upper 
Bound 
High 4.547 .083 4.383 4.711 154 
Low 4.973
a
 .090 4.796 5.149 119 
a. Based on modified population marginal mean 
Table 7.30: Degree Descriptives for Limiting Internal Behaviour  
Component of Uncertainty * Degree of Uncertainty: Results indicate that there was no 
significant interaction between uncertainty component and degree of uncertainty 
F(1,268)=2, p=0.210 (see table 7.31).  
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Descriptive Statistics 
Dependent Variable:  
Limiting Internal Behaviour Responses 
Component of 
Uncertainty 
Degree of 
Uncertainty Mean StdDev N 
Relations 
High 4.3665 1.02163 64 
Low 4.9964 .90685 60 
Total 4.6713 1.01437 124 
Object 
High 4.6341 .93746 60 
Low 4.9849 .89686 59 
Total 4.7902 .92723 119 
Neutral High 4.6410 1.21658 30 
Total 
High 4.5243 1.03296 154 
Low 4.9728 .89840 119 
Total 4.7198 1.00000 273 
Table 7.31: Component x Degree Descriptives for Limiting Internal Behaviour 
Others: No significant effects (main or interaction) were found for any of the 
following variables: age, gender, work experience, and management experience.  
Hypothesis Support 
These findings do not support hypothesis #1d. Degree of uncertainty was found to 
have a significant main effect (p<0.000) on a respondent's rating of Limiting Internal 
Behaviour as an appropriate uncertainty response. However, it was those who perceived a 
low degree of uncertainty that scored this response highest (M=4.973) versus (M=4.547) 
for low degree uncertainties. Relative to other response scores the 4.973 was the second 
highest degree of uncertainty score, which would indicate this was not a case of people 
rejecting this option. 
Response-Hypothesis #1d: The degree to which an actor finds Limiting Internal 
Behaviour an appropriate uncertainty response is positively related to the 
degree of uncertainty 
These findings do not support hypothesis #2d. There was no main or interaction effect 
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for component of uncertainty with the Limiting Internal Behaviour response.  
Response-Hypothesis #2d: The degree to which an actor finds Limiting Internal 
Behaviour an appropriate uncertainty response is positively related to the 
degree that the actor perceives relations uncertainty and negatively related to 
the degree that the actor perceives object uncertainty 
 
5. Limiting External Behaviour Responses 
Target Variable: The response scores for three items, which are shown below in table 
7.32, loaded onto the factor labeled Limiting External Behaviour responses. 
Limiting 
External 
Behaviour 
R9 We should increase our control over WFI and the production of the 
mesh cages.  
Perhaps we should consider buying their business 
R10 We should take action to increase the coordination between WFI and 
ourselves.  
Perhaps we should schedule meetings more frequently 
R11 We should begin a search for a replacement supplier for WFI 
Table 7.32: Response Items in Limiting External Behaviour 
Visual Inspection of Primary Explanatory Variables: The Limiting External Behaviour 
scores for each uncertainty are shown in Figure 7.16. A visual examination of this box-
plot shows why Component of Uncertainty is expected to be a significant variable. On the 
plot, the Limiting External Behaviour scores for the first four uncertainties, which are all 
relations uncertainties, are grouped together and appear to group independently of the 
next four variables, which are object uncertainties and the last variable, which is neutral 
uncertainty. 
As well, the plot shows why Degree of Uncertainty is expected to be a significant 
variable. The uncertainties that are labeled with a „B‟ following the first digit, which are 
the low degree uncertainties, all appear to be lower than their high-uncertainty 
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counterparts are.  
Moreover, the fact that the change in Degree of Uncertainty is more pronounced with 
the 2
nd
 four uncertainties (i.e., object uncertainties) than Degree of Uncertainty is with the 
1
st
 four uncertainties (i.e., relational uncertainties), might indicate it is reasonable to 
expect an interaction of Degree of Uncertainty and Component of Uncertainty. 
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Figure 7.16: Uncertainty Box-Plot for Limiting External Behaviour 
Visual Inspection of Secondary Explanatory Variables: Box-plots were used to 
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determine if any of the secondary explanatory variables (i.e., age, gender, work 
experience, and management experience) looked promising. Unfortunately, none 
appeared promising. 
Results 
A 3 x 2 GLM Univariate analysis tested the effects of uncertainty component (i.e., 
relations, object, and neutral) and degree of uncertainty (i.e., high and low) on a 
respondent‟s appreciation for selecting Limiting External Behaviour Responses in an 
uncertain context. A significant model was found (see table 7.33) F(4,268)=20 p<0.000. 
Tests of Between-Subjects Effects 
Dependent Variable:  
Limiting External Behaviour Responses 
Source 
Type III  
Sum of  
Squares df 
Mean 
Square F Sig. 
Corrected Model 62.117
a
 4 15.529 19.829 .000 
Intercept 3281.738 1 3281.738 4190.452 .000 
Component of Uncertainty 54.824 2 27.412 35.003 .000 
Degree of Uncertainty 13.418 1 13.418 17.134 .000 
Component of Uncertainty *  
         Degree of Uncertainty 
.696 1 .696 .889 .347 
Error 209.883 268 .829   
Total 4731.106 273    
Corrected Total 272.000 272    
a. R Squared = .228 (Adjusted R Squared = .217)  
b. Computed using alpha = .05 
Table 7.33: Corrected Model for Limiting External Behaviour 
Component of Uncertainty: Results indicated a significant main effect for uncertainty 
component, F(2,268)=35, p<0.000. Respondents who encountered relations uncertainty 
(M=4.483) indicated significantly that Limiting External Behaviour Responses was the 
more appropriate response than respondents who encountered object relations (M=3.719) 
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or neutral uncertainty (M=3.451). A pairwise comparison shows that there is (a) a 
significant difference between relations and object uncertainty (p<0.000), (b) a significant 
difference between relations uncertainty and neutral uncertainty (p<0.000), but (c) no 
significant difference between object and neutral uncertainty p=0.138) (see figure 7.17 
and table 7.34).  
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 Uncertainty Component 
Figure 7.17: Component Plot for Limiting External Behaviour 
Descriptive Statistics / Estimates 
Dependent Variable:  
Limiting External Behaviour Responses 
Component of 
Uncertainty Mean 
Std. 
Error 
95% Confidence 
Interval 
N 
Lower 
Bound 
Upper 
Bound 
Relations 4.483 .080 4.326 4.639 124 
Object 3.719 .081 3.560 3.879 119 
Neutral 3.451
a
 .162 3.132 3.769 30 
a. Based on modified population marginal mean 
Table 7.34: Component Descriptives for Limiting External Behaviour 
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Degree of Uncertainty: Results indicate a significant main effect for degree of 
uncertainty, F(1,268)=17, p<0.000. Respondents who encountered a high degree of 
uncertainty (M= 4.041) indicated that Limiting External Behaviour Responses were more 
appropriate than respondents who encountered a low degree of uncertainty (M=3.866) 
(see figure 7.18 and table 7.35).  
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Figure 7.18: Degree Plot for Limiting External Behaviour 
Descriptive Statistics / Estimates 
Dependent Variable:  
Limiting External Behaviour Responses 
Degree of 
Uncertainty Mean 
Std. 
Error 
95% Confidence 
Interval 
N 
Lower 
Bound 
Upper 
Bound 
High 4.041 .076 3.892 4.190 154 
Low 3.866
a
 .081 3.706 4.026 119 
a. Based on modified population marginal mean 
Table 7.35: Degree Descriptives for Limiting External Behaviour 
Component of Uncertainty * Degree of Uncertainty: Results indicate that there was no 
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significant interaction between uncertainty component and degree of uncertainty 
F(1,268)=1, p=0.347 (see table 7.36).  
Descriptive Statistics 
Dependent Variable:  
Limiting External Behaviour Responses 
Component 
Of Uncertainty 
Degree of  
Uncertainty Mean Std Dev N 
Relations 
High 4.7714 .95156 64 
Low 4.1941 1.03101 60 
Total 4.4921 1.02838 124 
Object 
High 3.9010 .80345 60 
Low 3.5379 .66022 59 
Total 3.7210 .75516 119 
Neutral High 3.4506 .96051 30 
Total 
High 4.1750 1.03815 154 
Low 3.8688 .92429 119 
Total 4.0415 1.00000 273 
Table 7.36: Component x Degree Descriptives for Limiting External Behaviour 
Others: No significant effects (main or interaction) were found for any of the 
following variables: age, gender, work experience, and management experience.  
Hypothesis Support 
These findings support hypothesis #1e. Degree of uncertainty was found to have a 
significant main effect (p<0.000) on a respondent's rating of Limiting External Behaviour 
as an appropriate uncertainty response. Interestingly, this factor received the lowest mean 
response scores, with the response for respondents who perceived a high degree of 
uncertainty only slightly above the mid-point (M=4.041). The mean for those who 
perceived a low degree of uncertainty was below the mid-point (M=3.866).  
Response-Hypothesis #1e: The degree to which an actor finds Limiting External 
Behaviour an appropriate uncertainty response is positively related to the 
degree of uncertainty  
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These findings support hypothesis #2e. Component of uncertainty was found to have a 
significant main effect (p<0.000) on a respondent's rating of Limiting External Behaviour 
as an appropriate uncertainty response. Respondents who perceived relations uncertainty 
rated this response the highest (M=4.483) as opposed to those who perceived object 
uncertainty (M=3.719) and neutral uncertainty (M=3.451). Only relations uncertainty 
scored above the mid-point, indicating only those respondent have a positive view of this 
response as a means to solving uncertainty. 
Response-Hypothesis #2e: The degree to which an actor finds Limiting External 
Behaviour an appropriate uncertainty response is positively related to the 
degree that the actor perceives relations uncertainty and negatively related to 
the degree that the actor perceives object uncertainty 
 
Summary of Response Findings 
Principal Explanatory Variables 
  
Information 
Augmentation  
Avoidance 
 
Options 
 
Limit 
Internal 
Behaviour 
Limit 
External 
Behaviour 
Model *** no sig. *** ** *** 
Component of Uncertainty *** no sig. * no sig. *** 
Degree of Uncertainty *** no sig. ** ** *** 
Component of Uncertainty 
x  Degree of Uncertainty 
* no sig. ** no sig. no sig. 
Table 7.37: Summary - Significance of Principal Explanatory Variables 
Model Significance: Table 7.37 summarizes the findings of each Univariate model. 
The Univariate models proved to be significant for Information Augmentation (p<0.000), 
Options (p<0.000), and External Behavior Limiting (p<0.000). Avoidance‟s model 
proved not to be a significant model – albeit that is the model that was predicted to find 
no significance (see response-hypotheses #1b and #2b). The model was significant for 
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Internal Behaviour Limiting (p<0.01) but the hypotheses predicted the incorrect degree of 
uncertainty to be the most appropriate. 
Degree of Uncertainty: Overall, the findings associated with the degree of uncertainty 
are supportive of hypothesis #1. More specifically the findings support #1a, #1b, #1c, and 
#1e. Degree of uncertainty is positively related to an actor rating Information 
Augmentation, Options, and Limiting External Behaviour responses as predicted. The 
findings also support the prediction that degree of uncertainty is unrelated to Avoidance 
responses. 
Table 7.38 illustrates that only the model dealing with Limiting Internal Behaviour 
was predicted incorrectly. This unexpected result may have been a design flaw rather 
than an indication that there should be no support. The response scripts used to capture 
Limiting Internal Behaviour describe both control and formalization. These descriptions 
are consistent with a mechanistic organizational design. However, they are opposite of 
another possible response – e.g., an organic organizational design. In contingency theory 
these two organizational designs are often described as opposites and empirical results 
are mixed as to which is appropriate (Donaldson, 2001). It may have been the case that 
some respondents showed a preference for mechanistic designs while others showed a 
preference for organic designs. The former group would have scored this item high while 
the latter would have scored the item low. Unfortunately, I did not include an item for 
organic structures; I have no means of determining if this was the case. 
Response-Hypothesis #1: The degree to which an actor finds a response to 
uncertainty appropriate is related to the degree of uncertainty. 
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Degree of Uncertainty 
Information 
Augmentation  
Avoidance 
 
Options 
 
Limit 
Internal 
Behaviour 
Limit 
External 
Behaviour 
Proposed: Sig. no. sig Sig. Sig. Sig. 
Most 
Appropriate 
High X  X X X 
Low      
 
Actual:  Sig. no. sig Sig. Sig. Sig. 
Most 
Appropriate 
High X  X  X 
Low    X  
 
Mean for High Uncertainty 5.171 4.123 4.460 4.547 4.041 
Mean for Low Uncertainty 4.731 4.074 4.199 4.973 3.866 
Table 7.38: Summary: Degree as Explanatory Variable 
Component of Uncertainty: Overall, the findings associated with components of 
uncertainty are supportive of hypothesis #2. More specifically the findings support #2a, 
#2b, #2c, and #2e. Components of uncertainty are positively related to an actor‟s rating of 
Information Augmentation, Options, and Limiting External Behaviour responses as 
predicted. The findings also support the prediction that components of uncertainty are 
unrelated to Avoidance responses. 
Table 7.39 illustrates that component of uncertainty proved to be insignificant in one 
model – i.e., Limiting Internal Behaviour. The note in the above section on the degree of 
uncertainty applies. It may have been the case that this response factor failed to capture 
the potential conflict between raters who prefer a mechanistic response and those that 
prefer an organic response. 
Response-Hypothesis #2: The degree to which an actor finds a response to 
uncertainty appropriate is influenced by whether the actor perceives object or 
relations uncertainty 
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Component of Uncertainty 
Information 
Augmentation  
Avoidance 
 
Options 
 
Limit 
Internal 
Behaviour 
Limit 
External 
Behaviour 
Proposed Sig. no. sig Sig. Sig Sig. 
Most 
Appropriate 
Relations    X X 
Object X  X   
Neutral      
 
Actual Sig. no. sig Sig. no. sig Sig. 
Most 
Appropriate 
Relations     X 
Object X  X   
Neutral      
       
Mean for Relations 
Uncertainty 4.569 3.937 4.300 4.681 4.483 
Mean for Object Uncertainty 5.326 4.135 4.507 4.792 3.719 
Mean for Neutral 
Uncertainty 5.184 4.371 4.164 4.641 3.451 
Table 7.39: Summary: Components as Explanatory Variable 
Secondary Explanatory Variables 
Age, gender, work experience, and/or management experience were not found to be 
significant effects (main or interaction) in any of the models (see table 7.40). As noted in 
chapter 5, these results were not unexpected. Age and gender are not factors that typically 
influence the perception of, and response to, uncertainty. Experience, while a factor that 
can contribute to the perception of experience, may not have been a factor here since the 
uncertainty was clearly identified for all respondents; less experienced respondents who 
might be at a disadvantage perceiving an uncertainty‟s subtleties in the mist of other work 
distractions, were, as a result of the design of this study, given the same details to which 
the experienced respondents had access. 
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Information 
Augmentation  
Avoidance 
 
Options 
 
Limit 
Internal 
Behaviour 
Limit 
External 
Behaviour 
Age no sig. no sig. no sig. no sig. no sig. 
Gender no sig. no sig. no sig. no sig. no sig. 
Exp. at Work no sig. no sig. no sig. no sig. no sig. 
Exp. in Management no sig. no sig. no sig. no sig. no sig. 
Table 7.40: Summary - Secondary Explanatory Variables 
In hindsight, there may have been measures that would have been appropriate to run 
against the Avoidance model. Measures of self-uncertainty, uncertainty orientation, and 
tolerance for ambiguity – each of which measures an actor‟s willingness to respond to 
uncertainty – were not used. These factors affect the level of cognitive activity an actor 
may dedicate before the actor becomes overwhelmed and ceases to respond to the 
uncertainty.  
Test for Autocorrelation 
As a last test of the validity of the above results, it was necessary to examine whether 
or not the above results were tainted by an autocorrelation effect brought about by 
allowing some respondents to complete two worksheets. Recall that there were two 
hundred seventy-three completed worksheets submitted by the one hundred fifty-nine 
respondents who participated in the study. Forty-five of the one hundred fifty-nine 
respondents completed one worksheet, while one hundred fourteen of the one hundred 
fifty-nine respondents completed two worksheets. It was suggested that the results could 
be the result of function of respondents repeating the same exercise within a short time-
period. The ratings provided by the respondents on the second worksheet may have been 
improperly influenced by the manner in which the first worksheet was completed. 
In order to test that this was not the case, the data was rerun several times, using a 
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smaller sample where each respondent was allowed only one worksheet. The following 
samples were used: 
1. Status Quo: all 273 worksheets 
2. 159 worksheets: first worksheet only 
3. 159 worksheets: second worksheet for respondents that submitted two 
worksheets 
4. 159 worksheets: random selection of one worksheet from each respondent 
 
Table 7.40 compares the findings of the four samplings. 
  
Information 
Augmentation  
Avoidance 
 
Options 
 
Limit 
Internal 
Behaviour 
Limit 
External 
Behaviour 
All 273 Worksheets 
Model *** no sig. *** ** *** 
Component of Uncertainty *** no sig. * no sig. *** 
Degree of Uncertainty *** no sig. ** ** *** 
Component of Uncertainty 
x Degree of Uncertainty 
* no sig. ** no sig. no sig. 
159 Worksheets: First Worksheets Only 
Model *** no sig. ** *** *** 
Component of Uncertainty *** no sig. * no sig. *** 
Degree of Uncertainty *** no sig. ** *** ** 
Component of Uncertainty 
x Degree of Uncertainty 
* no sig. ** no sig. no sig. 
159 Worksheets: Second Worksheets Only 
Model *** no sig. ** ** *** 
Component of Uncertainty ** no sig. * no sig. *** 
Degree of Uncertainty ** no sig. ** * *** 
Component of Uncertainty 
x Degree of Uncertainty 
* no sig. ** no sig. no sig. 
159 Worksheets: Either First or Second Worksheet 
Model *** no sig. ** ** *** 
Component of Uncertainty *** no sig. * no sig. *** 
Degree of Uncertainty *** no sig. ** ** *** 
Component of Uncertainty 
x Degree of Uncertainty 
* no sig. ** no sig. no sig. 
Table 7.41: Autocorrelation Results 
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Degree of Uncertainty: Using these samples, I found relationship between degree of 
uncertainty and Information Augmentation, Options, and Limiting External Behaviour 
responses remained positive and significant. The relationship between degree of 
uncertainty and Limiting Internal Behaviour remained negative and significant. There 
remained no relationship between degree of uncertainty and the Avoidance response. 
Component of Uncertainty: Using these samples, I found relationship between 
component of uncertainty and Information Augmentation, and Options responses 
remained significant and favoured under conditions of object uncertainty. The 
relationship between component of uncertainty and Limiting External Behaviour 
responses remained significant and favoured under conditions of relations uncertainty. 
The relationship between component of uncertainty and Limiting Internal Behaviour 
remained non-significant. There remained no relationship between component of 
uncertainty and the Avoidance response. 
From these findings, I conclude the results were not tainted by an autocorrelation 
effect. 
 
Section Summary 
In chapter 5, I indicated that the second of two research questions: Do actors respond 
differently to object uncertainty than they do to relations uncertainty? 
In chapter 5, I hypothesized that they do. I theorized that actors would select different 
responses for different components (i.e., object or relations uncertainty). I proposed that 
actors would prefer Information Augmentation and Options responses when they 
perceive object uncertainty. I proposed that actors would prefer relations uncertainty 
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when they perceived relations uncertainty. Furthermore, I proposed that an actor‟s 
preference for Avoidance responses would be unrelated to the component of uncertainty 
perceived. 
I also theorized that actors would select different responses for different degrees of 
uncertainty (i.e., high or low uncertainty). Consistent with exiting theory, I proposed that 
actors would prefer Information Augmentation, Options, Limiting Internal Behaviour, 
and Limiting External Behaviour responses more as the degree of uncertainty rose. I 
argued that a preference for Avoidance responses would be unrelated to the degree of 
uncertainty perceived. 
In chapter 6, I outlined a web-based questionnaire that was used to test these proposed 
relationships. In the questionnaire‟s worksheet, respondents were presented with one 
uncertainty and responses that represented the five response groups. Respondents were 
asked to rate the appropriateness of each response based on the uncertainty they were 
presented. 
In this chapter, chapter 7, I analyzed the data to find support for most of the 
hypothesized relationships. Information Augmentation and Options responses were 
preferred under condition of high uncertainty and/or under object uncertainty, as 
proposed. Limiting External Behaviour was preferred under conditions of high degree of 
uncertainty and/or relations uncertainty as proposed. Avoidance responses were not 
related to the degree or component of uncertainty, as proposed. However, contrary to 
what was proposed, Limiting Internal Behaviour was preferred under condition of low 
uncertainty and not related to either component of uncertainty. I believe these two 
contrary findings are related not to faulty propositions, but rather faulty 
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operationalization of the Limiting Internal Behaviour responses. This response set should 
have been operationalized as both organic and mechanistic responses to capture the range 
of response that is available to actors trying to Limiting Internal Behaviour. Instead, I 
operationalized only mechanistic responses, which were not deemed appropriate. 
Overall, I consider these findings to be extremely constructive. I am confident these 
results indicate that actors do respond to uncertainty according to the degree that it 
concerns missing information related to object items or missing information related to 
relations items – even when the degree of uncertainty is considered as an alternate 
explanatory variable. 
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SECTION IV: SUMMARY 
 
“… disagreements [about the efficacy of the findings related to uncertainty] arise 
in large part because the notion of uncertainty remains too aggregate … different 
kinds of uncertainty will have very different effects” (Miller & Shamsie, 1999, p. 
98). 
“Treating all concepts as being of the same type may be useful for some purposes 
but we may be missing important principles that apply robustly only for a subset of 
concepts” (Medin et al., 2000, p. 123). 
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CHAPTER 8: CONTRIBUTIONS / LIMITATIONS / FUTURE RESEARCH 
Conclusion 
The purpose of this study was to introduce and justify a new uncertainty component-
set, which I label object and relations uncertainty. I broke that task into two studies. In the 
first, I sought to demonstrate that actors perceive object and relations uncertainty as 
distinct constructs that can be perceived from the same single uncertainty-generating 
source. In the second study, I sought to demonstrate that actors respond differently when 
they perceive object uncertainty than when they perceive relations uncertainty. 
Section I 
In section I, in chapter 2, I justified the assertion that actors will perceive object and 
relations uncertainty as two distinct components of uncertainty as a consequence of how 
actors use the process of categorization, as a filter, to make sense of an uncertain 
environment. During the process of categorization, actors will try to classify what they 
encounter (known and unknown items) based on the characteristics of the item – 
specifically based on whether the item has an object nature or a relations nature.  
Also in chapter 2, I established that I am not the first to observe that uncertainty has 
both object-like and relations-like characteristics. This pairing of characteristics is found 
within the management literature, even if they are not labeled as object and relations 
uncertainty. Significant theorists, such as Aldrich and Mindlin (1978), Donaldson (2001), 
Koopmans (1957), Kreiser and Marino (2002), Ouchi (Ouchi, 1980), Thompson (1967), 
Williamson (1985) – representing prominent organizational theories such as resource 
dependence, TCE, Clanship, and contingency theory – have characterized an object-like 
uncertainty and a relations-like uncertainty. This literature review adds credibility to the 
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two components of uncertainty that I include in my component-set. 
In chapter 3, I explained the web-based questionnaire that was used to determine 
whether respondents perceive object and relations uncertainty as distinct. The principal 
element of this instrument was a set of thirty-six item-item similarity ratings. I used these 
similarity ratings to determined whether the respondents (a) perceived similarity between 
uncertainty statements that expressed the same component (i.e., object vs. object or 
relations vs. relations), while (b) expressing dissimilarity between uncertainty statements 
that expressed a different component (i.e., object vs. relations, object vs. neutral, or 
relations vs. neutral).  
In chapter 4, using multidimensional scaling (MDS), I found that respondents did 
indeed perceive object and relations uncertainty statements as distinct. Using the 
dimensioning properties of MDS, I showed that respondents separated the uncertainty 
statements along an object-relations axis in a manner consistent with the degree of object 
and relations perceived in the statements. This test provided support for all of the 
perception-hypotheses developed in this section, with the exception of perception-
hypothesis #1d; the neutral uncertainty was not perceived as neutral but rather as a 
relations uncertainty. 
Perception-Hypothesis #1: Actors will categorize uncertainty according to the 
degree that it concerns missing information related to object items or missing 
information related to relations items. 
Perception-Hypothesis #1a: A rating of similarity will be given by actors who 
are rating the similarity between any two uncertainties that are both related to 
relations items. 
Perception-Hypothesis #1b: A rating of similarity will be given by actors who 
are rating the similarity between any two uncertainties that are both related to 
object items. 
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Perception-Hypothesis #1c: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to a relations 
item, and (b) an uncertainty that is related to an object item.  
Perception-Hypothesis #1d: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to a relations 
item, and (b) an uncertainty that does not exhibit a relations or an object nature. 
Perception-Hypothesis #1e: A rating of dissimilarity will be given by actors who 
are rating the similarity between (a) an uncertainty that is related to an object 
item, and (b) an uncertainty that does not exhibit a relations or an object nature. 
Additionally, it should be noted that the best-fit MDS model was a two-dimensional 
model. The other axis has the properties of a component identified by Milliken (1987, 
1990). On the second axis, respondents distributed the uncertainty statements based on 
the degree to which the statements exhibited effect uncertainty. The existence of the 
second axis that uses an alternate component-set, adds credibility to the study. This test 
produced a result that validates another already validated component-set. Not only did 
respondents perceive uncertainties to differ on an object-relations scale, but they also 
perceived uncertainties to differ on an effect scale.  
Section II 
In section II, in chapter 5, I identified the responses that actors typically take in 
reaction to uncertainty. I argued that these responses could be grouped into five factors: 
Information Augmentation, Avoidance, Options, Limiting Internal Behaviour, and 
Limiting External Behaviour responses.  
In chapter 6, I introduced an instrument that was used to test if respondents responded 
differently to uncertainties, which differed in degree (high vs. low) and component 
(object vs., relations vs., neutral). More specifically, respondents were given two 
worksheets. On each worksheet, respondents were given one of nine uncertainties and 
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asked to rate eleven responses (which grouped into the five factors identified in chapter 
5). From these ratings, I tested the response-hypotheses. These hypotheses can be broken 
down into two sets. The first set outlines what influence the degree of uncertainty (i.e., 
high or low degree of uncertainty) is expected to have upon a respondent‟s rating of the 
appropriateness of response choices. The second set outlines what influence the 
component of uncertainty (i.e., object, relations, and neutral uncertainty is expected to 
have upon a respondent‟s rating of the appropriateness of response choices. 
Degree of Uncertainty 
Response-Hypothesis #1: The degree to which an actor finds a response to 
uncertainty appropriate is related to the degree of uncertainty. 
Response-Hypothesis #1a: The degree to which an actor finds Information 
Augmentation an appropriate uncertainty response is positively related to the 
degree of uncertainty 
Response-Hypothesis #1b: The degree to which an actor finds avoidance an 
appropriate uncertainty response is unrelated to the degree of uncertainty 
Response-Hypothesis #1c: The degree to which an actor finds options an 
appropriate uncertainty response is positively related to the degree of 
uncertainty 
 
Response-Hypothesis #1d: The degree to which an actor finds Limiting Internal 
Behaviour an appropriate uncertainty response is positively related to the 
degree of uncertainty 
Response-Hypothesis #1e: The degree to which an actor finds Limiting External 
Behaviour an appropriate uncertainty response is positively related to the 
degree of uncertainty 
Component of Uncertainty 
Response-Hypothesis #2: The degree to which an actor finds a response to 
uncertainty appropriate is related to whether the actor perceives object or 
relations uncertainty. 
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Response-Hypothesis #2a: The degree to which an actor finds Information 
Augmentation an appropriate uncertainty response is positively related to the 
degree that the actor perceives object uncertainty and negatively related to the 
degree that the actor perceives relations uncertainty 
Response-Hypothesis #2b: The degree to which an actor finds avoidance an 
appropriate uncertainty response is unrelated to the degree that the actor 
perceives either object or relations uncertainty 
Response-Hypothesis #2c: The degree to which an actor finds options an 
appropriate uncertainty response is positively related to the degree that the 
actor perceives object uncertainty and negatively related to the degree that the 
actor perceives relations uncertainty 
Response-Hypothesis #2d: The degree to which an actor finds Limiting Internal 
Behaviour an appropriate uncertainty response is positively related to the 
degree that the actor perceives relations uncertainty and negatively related to 
the degree that the actor perceives object uncertainty 
Response-Hypothesis #2e: The degree to which an actor finds options an 
appropriate uncertainty response is positively related to the degree that the 
actor perceives relations uncertainty and negatively related to the degree that 
the actor perceives object uncertainty 
In chapter 7, I found that respondents judged the appropriateness of several of the 
response factors differently when they perceived object rather than relations uncertainty. 
As predicted, Information Augmentation responses and Options responses received 
higher ratings of appropriateness when respondents perceived object uncertainty. In 
contrast, as predicted, Limiting External Behaviour responses received higher ratings of 
appropriateness when respondents perceived relations uncertainty. I also found an 
interaction between degrees of uncertainty and components of uncertainty for 
Information Augmentation and Options responses; ratings of preference were highest 
with object uncertainties with a high degree of uncertainty. 
In addition, as predicted, Avoidance response was not related to the degrees that object 
or relations uncertainty was perceived by respondents.  
The only response factor that did not behave as predicted was the Limiting Internal 
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Behaviour response. While I predicted this response would be positively related to the 
degree that relations uncertainty was perceived, I found no relationship between either 
object or relations uncertainty and this response factor. I surmise that this non-finding is a 
fault of my research design rather than the predicted relationship. I failed to account for 
two competing responses that exist within this response factor (i.e., mechanistic and 
organic organizational design). 
The findings, in chapter 7, that suggest object and relations uncertainty matters to 
response election are important – especially in view of the fact that they were found even 
when I varied the degree of uncertainty. That is, the respondents judged different 
responses as appropriate for object and relations uncertainty beyond the differences that 
were accounted for by the variation in degree of uncertainty, which is the standard 
variable that uncertainty accounts for when judging what responses a respondent might 
identify as appropriate. 
Perhaps the best illustration of the importance of accounting for components of 
uncertainty can be found in the progression between the two charts show in figures 8.1 
and 8.2.  
In figure 8.1, the response scores are shown for two conditions of uncertainty: high 
degree of uncertainty (solid line) and object uncertainty (dotted line). Scores for these 
conditions are shown for two response factors: Information Augmentation (left) and 
Limiting External Behaviour (right). Note how the two conditions appear to garner the 
same response reaction. Under both conditions, respondents scored Information 
Augmentation as the more appropriate response. This is noteworthy because, as noted in 
chapter 2, object uncertainty is operationalized more often than relations uncertainty. I 
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would argue, therefore, that the effect of object-relations components of uncertainty has 
not been noticed because researchers tend to operationalize uncertainty as a varied degree 
of an object uncertainty.  
 
Figure 8.1: Degree and Object Manipulations 
The impact of the object-relations components is only evident when you 
operationalize a varied degree of relations uncertainty. Figure 8.1 illustrates that 
responses related to relations uncertainty do not appear to travel with degree of 
uncertainty or object uncertainty. This is the point made by researchers who suggest that 
the object-like and the relations-like uncertainty are different and need be accounted for 
as distinct constructs. Limiting External Behaviour receives a higher rating under 
conditions of relations uncertainty than it does under a high degree of uncertainty or 
under conditions of object uncertainty. 
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Figure 8.2: Degree, Object, and Relations Manipulations 
Summary 
In summary, the findings of sections I, and II, suggest that object and relations 
uncertainty should be formally recognized as a new component-set of perceived 
environmental uncertainty. (1) Respondents perceive object and relations uncertainty as 
distinct. (2) Respondents responded differently to object uncertainty than they did to 
relations uncertainty. 
Moreover, these findings support the argument that there would be a stronger 
empirical link between uncertainty and actors‟ responses, if researchers were to (a) 
identify which component of uncertainty the studied actors perceive, and/or (b) 
understand that research designs might evoke uncertainty components that differ from 
those evoked in a study to which the results are to be contrasted. The findings within this 
dissertation show that researchers who evoke only an object uncertainty would fail to 
achieve the same results as researchers who evoke relations uncertainty.  
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Contribution to Component of Uncertainty Research 
Ever since early and prominent management scholars framed uncertainty as a principal 
threat to an organization‟s survival (Barnard, 1940; Dill, 1958; Keynes, 1937; Knight, 
1921; Lawrence & Lorsch, 1967; Simon, 1956; Spencer, 1962; Thompson, 1967), the 
construct has held a prominent role in management literatures (Donaldson, 2001; Fiddle, 
1980). It has been a topic of interest for a diverse set of researchers – e.g., cognitive 
psychologists, decision theorists, economists, risk assessment theorists, organizational 
theorists, and sociologists – who investigate its influence upon the activities of 
organizations and their membership (Fiddle, 1980; Hougland & Shepard, 1980). 
“Uncertainty [has been] a sort of charismatic concept, exciting those who filter 
conventional concepts and data through its perspectives” (Fiddle, 1980, p. 3). It has been 
studied as a primary justification for altering organizational structures, switching 
coordinating-modes between transactors, modifying decision-making techniques, 
selecting employees with specific orientations to uncertainty, and making other 
organizational / personnel changes (Miles & Snow, 2003; Scott, 2003).  
Yet, despite this attention, some researchers colourfully refer to the findings associated 
with uncertainty as unnecessarily confusing (Milliken, 1987), amorphous (Haunschild & 
Miner, 1997), muddled (Lipshitz & Strauss, 1997), equivocal (Gerloff et al., 1991), or 
unexplained correlations (Miles & Snow, 2003). These sentiments reflect the fact that 
uncertainty researchers (i.e., those specifically interested in the development of the 
construct) fault
27
 general researchers (i.e., those evoking uncertainty as a secondary 
construct that informs another primary construct of interest) for not accounting for the 
construct‟s multidimensionality (Gifford et al., 1979; Lipshitz & Strauss, 1997; 
                                                 
27
  A number of the faults / oversights are listed in appendix 8.1. 
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Montagna, 1980; Smithson, 1989). Failure to account for uncertainty‟s 
multidimensionality contributes to weak and/or conflicting results (Gifford et al., 1979; 
Lipshitz & Strauss, 1997; Montagna, 1980; Smithson, 1989), and, potentially, to the 
diminished interest in the development of the uncertainty construct and those theories 
dependent upon it such as contingency theory (Donaldson, 2001; Lorenzi et al., 1981; 
Milliken, 1987). 
Researchers studying the components of uncertainty argue that there would be a 
stronger empirical link between uncertainty and actors‟ responses, if researchers would 
account for the fact that different responses to uncertainty may be explained as actions 
undertaken by actors who perceive uncertainties with different natures even though they 
perceive the uncertainty from the same single uncertainty-generating source. This 
dissertation sought to contribute to this research topic in three ways. 
First, within this dissertation, I argued that „components of uncertainty‟ is not well 
identified as an uncertainty research topic, despite offering the promise of enhancing the 
theoretical and empirical link between uncertainty and actors‟ responses. Components of 
uncertainty are arguably the least studied dimension of uncertainty research. With the 
exception of Milliken‟s (1987) three component-set (i.e., state, effect, and response 
uncertainty), there is a general lack of attention to the topic of components of uncertainty. 
The works of other researchers who espouse that uncertainty be divided into its 
components are not commonly identified for this feature. I argue that the lack of attention 
afforded these works and this dimension of uncertainty research may be attributed to the 
fact that no researcher has previously gathered the existing uncertainty component-sets 
and articulated the criteria that unites them. Within this proposal, I do so. I identify five 
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component-sets that espouse that uncertainty should be divided into components
28
. 
Moreover, I identify the six criteria by which to identify or evaluate arguments
29
. I argue 
that this effort is of benefit to any researcher interested in understanding how perception 
of components of uncertainty may influence respondents‟ responses. This effort will 
benefit researchers who, like me, feel that this dimension of uncertainty is lacking 
attention.  
Second, within this dissertation, I introduced and justified a new component-set – 
object and relations uncertainty. This component-set is of theoretical merit because it can 
be used to review the theoretical relationships between uncertainty and other constructs 
of interest. For example, object and relations uncertainty may be relevant to the trade-off 
between forming joint ventures and acquiring an equity position when entering a foreign 
market. It might be that relations uncertainty perceived about the potential joint venture 
partner drives the decision-maker to take an equity position, while object uncertainty 
perceived about the new market‟s features drives the choice to form a joint venture with a 
new local partner. In the former case, the perception of uncertainty drives an actor to take 
control over the nature of the relationship with a new transactor. In the latter case, the 
uncertainty about the market drives an actor to take on a transactor with information 
augmenting assets that will allow the actor greater information seeking and reduction 
                                                 
28
  Aldag and Storey‟s (1975) external, internal, and individual uncertainty; Beckman, Haunschild, 
and Phillips‟ (2004) firm-specific and market-shared uncertainty; Milliken‟s (1987) state, effect, and 
response uncertainty; Whitley‟s (1984) strategic and technical uncertainty; and Williamson (1985) and 
Koopmans‟ (1957) primary and behavioural uncertainty as uncertainty component-sets. 
 
29
  (1) Multiple components are the result of the filters individuals use when making sense of their 
environment. (2) Each component is perceived from a single source of uncertainty. (3) Each component set 
is meant to capture the entire range of uncertainty that individuals may perceive. (4) Each component of 
uncertainty is an independent construct. (5) Actors can be expected to exhibit unique responses to each 
component of uncertainty. (6) Arguments espousing components of uncertainty expect to make a positive 
impact on the constructs efficacy.  
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capabilities. 
Finally, I found that my object-relations component-set interacts with other 
components from other component-sets. The 2D perceptual map that was produced in the 
MDS model (see chapter 4) plotted the uncertainties along two axes. On the X-axis, the 
uncertainties were plotted according to the component-set I introduced within this 
dissertation (i.e., object and relations uncertainty). On the Y-axis, the uncertainties were 
plotted according to a component introduced by Milliken (1987) – i.e., effect uncertainty. 
This finding supports a mapping of the exiting component-sets that I proposed (see figure 
2.1). In this mapping, I proposed that all component-sets are related to one of three 
topics: subject, distribution, and significance. I proposed that my object-relations 
component-set is a sub-set of the subject dimension. As such, it could be perceived as an 
alternate or refinement of Milliken‟s (1987) state uncertainty. It could also be perceived 
as an expansion of the component sets proposed by Williamson (1985) (i.e., primary and 
behavioural uncertainty) and Koopmans (1957) (i.e., primary and secondary uncertainty). 
Implication for Future Components of Uncertainty Research 
It is my belief that the identification of (a) existing component-sets, (b) the criteria that 
define a component-set, (c) a new component-set (i.e., object and relations uncertainty), 
and (d) a mapping of the relationship between the component-sets, presents a new 
platform for researchers to engage in uncertainty research. There are a number of avenues 
to which researchers, who are interested in the continued development of components of 
uncertainty, may be attracted. 
First, uncertainty researchers need to assist other researchers who only wish to use the 
construct as a control variable. Uncertainty researchers need to begin to develop scales to 
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test for the perception of each of the uncertainty components identified in the five 
component-sets identified in this dissertation. These scales need to be developed so that 
researchers can properly determine what component is being perceived by research 
subjects.  
Second, there is a vast amount of research that has evoked an aggregate measure of the 
uncertainty construct that has produced conflicting results. There is an opportunity to 
determine if these mixed results can be improved upon with a better operationalization of 
the uncertainty construct, which needs to include the components of uncertainty. For 
instance, in a script-based experiment, Sutcliffe and Zaheer (1998) tested whether 
behavioural uncertainty from the supplier and the competition both evoked the vertical 
integration response theorized by TCE. They found that only supplier-based behavioural 
uncertainty evoked a preference for vertical integration. Contrary to their expectations, 
they concluded that behavioural uncertainty from competitors was unrelated to vertical 
integration. I would argue that their conclusion may have been incorrect, because of the 
way they failed to account for object and relations uncertainty. In their study, they 
operationalized supplier uncertainty as an issue of competence, while they 
operationalized competitor uncertainty as an issue of supply/demand. Based on the 
findings of this dissertation, I suggest that the Sutcliffe and Zaheer study may have found 
entirely different results if they operationalized competitor uncertainty using a relations 
uncertainty, which as shown here, would evoke a greater preference rating for vertical 
integration responses than had object uncertainty been operationalized. 
Third, there may be other component-sets to be developed. In particular, based on the 
map produced in figure 2.1, I suggest that Milliken‟s (1987) state and effect uncertainty 
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might be further divided such that we determine if there are sub-components to those 
axes.  
Fourth, within this dissertation, I have presented object and relations uncertainty as 
ends on a continuum. While this is mentally appealing because of its simplicity, it may be 
misleading. It could be the case that object and relations uncertainty are a component-set, 
but one that should be represented as a pair of perpendicular axes. This representation 
would account for the possibility that respondents might perceive a high degree of object 
and relations uncertainty from any single uncertainty-generating source. It may be the 
case that uncertainties, and the language we use to describe the uncertainties, have 
nuances that evoke both categories. This was hinted at in chapter 4, when I suggest that 
description of dependence uncertainty possessed both references to relations uncertainty 
(i.e., “associate will let us down”) and object uncertainty (i.e., “what we need”). To study 
whether there is one or a pair of axes involved, future research could take the object and 
relations validation scores and plot them on an X-Y axis. If there are a significant number 
of uncertainty evaluations that score above the mid-point on both object uncertainty and 
relations uncertainty validation scores, then there may be cause to study the issue further. 
I would suggest that the uncertainty statements used herein should not be used to derive a 
conclusion on this issue – rather I would design a set of scripts that intentionally have 
only object, only relations, neither, and both components included. 
Finally, I found an interaction between my component-set and effect uncertainty from 
Milliken‟s (1987) component-set. This interaction lead me to begin mapping a hierarchy 
of the component-sets (see figure 2.1). Studies can be undertaken to determine how 
uncertainty components from multiple component-sets interact. Are some filters evoked 
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prior to others? 
Implication for Future Research Evoking the Uncertainty Construct 
For researchers, who are not necessarily interested in the development of the 
uncertainty construct, but will nevertheless be evoking the uncertainty construct as they 
study another primary construct of interest, this dissertation has a prescriptive message. 
Specifically, researchers need identify, and control for, the uncertainty components 
evoked within research. Researchers need to (a) identify which component of uncertainty 
the studied actors perceive, and/or (b) understand that research designs might evoke 
uncertainty components that differs from those evoked in a study to which the results are 
to be contrasted (Aldag & Storey, 1975; Milliken, 1987; 1990).  
This prescription is made more evident because of the findings of this dissertation. 
This dissertation took descriptions of uncertainty that were commonly found in many 
organizational theory pieces and found that (a) respondents perceived them to belong to 
one of two component groups (i.e., object and relations uncertainty), and (b) respondents 
preferred different response options based on the component-group they perceived. This 
means that definitions that we commonly thought to represent an aggregate uncertainty 
construct should not be used as such. There may be important distinctions that 
researchers should try to confirm with component validation questions in any study. 
Contribution to Organizational Theory 
Resource Dependence: For RD theorists, I contend the object-relations component-set 
influences the divergence of opinion that exists between RD theorists, such Aldrich and 
Mindlin (1978) and Kreiser and Marino (2002), and information-orientated researchers 
such as Donaldson (2001). Aldrich and Mindlin (1978) and Kreiser and Marino (2002) 
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suggest there is a distinction between the uncertainty that is discussed by information-
orientated researchers and the uncertainty that is discussed by resource-orientated 
researchers. They argue that the resource-perspective places more emphasis on an 
uncertainty that is associated with problematic social interaction (e.g., bargaining, 
sharing, cooption, and coercion) than does any theory that is based on an information-
perspective. In contrast, Donaldson (2001), under the labels "Task Uncertainty" and 
"Dependence Uncertainty" argues that the two types of uncertainty represent only 
narrative differences related to the differing research perspectives. Donaldson (2001) 
argues that each uncertainty is ultimately the same since actors responses to both is to 
augment information gathering and processing.   
I suggest that the findings of this study can contribute to this difference of opinion. 
First, contrary to Donaldson‟s assertion, the distinction is not just a narrative difference. 
This study found that actors perceive the difference. Moreover, this study found that 
actors prefer different responses when they encounter object uncertainty than when they 
encounter relations uncertainty. 
However, second, I do not suggest that this study entirely validates Aldrich, Mindlin, 
Kreiser and Marino‟s position. I do not equate uncertainty about resources with relations 
uncertainty. Actors can be examining an uncertainty that is related to a resource and not 
necessarily be interested in a problematic social interaction. That is, actors can perceive 
object and relations uncertainty from an uncertainty generated about a resource. Only, to 
the extent that RD is concerned with relations uncertainty and information-orientated 
researchers are concerned with object uncertainty, does this study validate the notion that 
the two perspectives differ. 
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TCE: I contend that relations uncertainty expand upon TCE‟s definitions of behavioral 
uncertainty. First, relations uncertainty goes beyond the notion of intentional withholding 
of information to include any problematic issue having to do with how two transactors 
engage and/or the qualities of the two transactors. I would suggest that TCE take the 
same approach and broaden its testing using a non-informational operationalization of the 
construct. Future TCE studies should examine the relationship between vertical 
integration and various types of relations uncertainties (e.g., collaboration, dependence, 
and competence). 
Second, TCE treated behavioural uncertainty as a factor that, along with asset-
specificity and high frequency, needed to exist before an actor should reconsider moving 
from market-based governance to a unilateral, trilateral, or bilateral form of governance. 
In contrast, I found that actors exhibit a preference to change scoring of a response even 
in an experimental context that did not exhibit asset specificity. 
Contingency Theory: There is a disagreement in contingency theory about whether 
organic or mechanistic responses are more appropriate under conditions of high 
uncertainty. Some authors have examined how intervening factors such as the technical 
nature of the uncertainty may explain the difference. I would contend that the object and 
relations nature of the uncertainty should be examined. Perhaps, actors would show 
preference for organic responses under conditions of object uncertainty because the 
organic organizational structures theorized to be best suited to facilitating information 
flow. An organic structure involves a greater diversity of people and organizational levels 
in the decision-making process. This assertion is based on the fact that I have found that 
actors prefer Information Augmentation response under conditions of object uncertainty. 
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In contrast, I found actors prefer to reduce Information Augmentation and increase Limits 
on External Behaviour under conditions of relations uncertainty.  
Relational Embeddedness: Relational embeddedness, more than any other 
organizational theory, makes the statement that actors will prefer a more socialized 
governance structure as uncertainty rises. My findings would suggest that this 
relationship needs to be clarified. Under increasing object uncertainty, actors may indeed 
turn to social devices and socialized governance structures. However, that does not 
explain what will happen under increasing relations uncertainty. I would argue that 
relational embeddedness needs to assert that under increasing relations uncertainty actors 
may desire less socialized forms of coordination. Under increasing relations uncertainty, 
a market-based form of exchange may be preferred over a clanship or hierarchical form 
of exchange. 
Implication for Education 
As noted in chapter 3, the majority of uncertainty researchers exhibit a bias to object 
uncertainty. This bias has encouraged the study of object uncertainty over the study of 
relations uncertainty. I suggest that academics should self-examine their understanding of 
the uncertainty construct. It would be unfortunate if we teach this bias to our students, 
without identifying it to the students. 
Practical Contribution 
At the organizational level, researchers suggest that an organization possessing an 
unequal distribution of knowledge, technical ability, influence, or market position may 
intentionally generate uncertainty to take advantage of their competitors‟ relative 
weakness (Clampitt & DeKoch, 2001; Courtney, 2001; Jauch & Kraft, 1986). In a 
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parallel argument, I suggest that practitioners should evoke object or relational 
uncertainties in order to modify employee behaviour. For instance, practitioners may 
emphasize (de-emphasize) relational (object) uncertainty in order to encourage 
(discourage) the acceptance of specific changes in governance structures or coordination-
modes.  
In a related manner, this framework can be used to explain why organizational 
members may accept (shun) mandated changes. Employees may shun changes in 
governance structure or coordination-modes if they perceive object uncertainty rather 
than relations uncertainty to be the dominant uncertainty. Likewise, employees may shun 
changes in information gathering and processing if they perceive relational to be more 
pertinent that object uncertainty. 
Limitations  
Below I list a few limitations. These limitations were all driven by the need to conduct 
a study with a manageable number of explanatory and target variables. These limitations 
identify how the results could be made more generalizable, but I do not believe they 
suggest that the findings of this study are invalid. The purpose of this study was to 
demonstrate – as a first stage investigation – that actors perceive and respond to object 
and relations uncertainty. Subsequent studies can begin to bring in more variables to 
investigate the degree of generalizability.  
Response Study – Limited Number of Uncertainties Tested: In the perception study, 
respondents rated the similarity of nine uncertainty statements. Four of these statements 
were relations uncertainties. Four of these statements were object uncertainties. In this 
study, respondents were found to perceive a different degree of object and relations 
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uncertainty for each statement. On the basis that the four relations uncertainties were 
grouped and the four object uncertainties were grouped, only two of each type of 
uncertainty was brought forward to the second study that tested the responses to 
uncertainties by component type. This was done to make the second study manageable. 
While I do not have any reason to believe it would be the case, it is possible that one of 
the uncertainties that were excluded from the second study might have exhibited 
responses that differ from those that were included in the study.  
Response Study – Limited Number of Responses Evaluated: Table 5.1 through 5.6 
identifies many responses that actors use to respond to uncertainty. Unfortunately, I was 
only able to include eleven of those responses in the second study. I suspect that the 
inclusion of a greater number of items in the Limiting Internal Behaviour response factor 
would have improved the findings associated with this factor. Had more items been 
included within this response factor, such that I could have captured mechanistic and 
organic responses independently, I may have found significance within the Limiting 
Internal Behaviour response factor. 
Response Study – Limited Number of Components: The findings of the perception 
study suggest that respondents used two component-sets to rate the similarity of the 
uncertainty statements provided. Not only did respondents perceive uncertainties to differ 
on an object-relations scale, but they also perceived uncertainties to differ on an effect 
scale. This finding suggests that there is an interaction between components of 
uncertainty.  
However, this interaction effect was not accounted for in the design of the response 
study. The uncertainty statements were not written to account for variation in effect 
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uncertainty. Nor were respondents asked to rate the uncertainties based on the degree to 
which they perceive effect uncertainty.  
Experimental Setting: Many organizational level factors might affect how respondents 
perceive and respond to uncertainty. Items such as dominant logics and task autonomy 
will dampen or enhance how actors within one organization perceive or respond uniquely 
to uncertainty when compared to actors within another organization. These items were 
controlled for by virtue of the study (see chapter 6). However, in a real world setting 
these factors might play a greater role than was identified within this dissertation. While 
an experimental setting was chosen at this stage of research where the determination of 
the existence of the object-relations component is being studied, subsequent studies in a 
non-experimental setting may find that the results found in this study lack some 
generalizability. 
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APPENDICES 
APPENDIX 1.1: UNCERTAINTY CONSTRUCTS 
Within this appendix, I wish to provide a brief glossary to identify many of the 
constructs that are conflated with uncertainty (see figure A1.1). It is important to 
distinguish perceived environmental uncertainty, the form of uncertainty with which I am 
concerned, from other uncertainty or uncertainty-like constructs.  
 
Figure A1.1: Uncertainty Related Constructs 
Uncertainty: Not a Singular Construct 
The concept of uncertainty is not a singular one. The term uncertainty is used loosely 
to refer to multiple constructs such as objective uncertainty, environmental uncertainty, 
perceived uncertainty, ignorance, absence, ambiguity, etc. (Lipshitz & Strauss, 1997; 
Smithson, 1989). Many of these constructs are often conflated because each of the 
constructs concerns the lack of information (Klein, 1999; Lipshitz & Strauss, 1997; 
Smithson, 1989).  
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Figure A1.1 depicts the relationship between the multiple constructs that are 
associated with the term „uncertainty‟. The figure consists of two tree diagrams. The left 
tree – branching out from „environmental uncertainty‟ – depicts uncertainty and its 
related constructs as they are generally discussed in management theory. The right box – 
branching out from „ignorance‟ – depicts uncertainty and its related constructs as they are 
generally discussed in psychology and cognition. Each construct in the figure is 
concerned with how the lack of information may hinder an actor‟s ability to make 
decisions. However, each examines this issue from a different perception. 
Ignorance Tree 
Ignorance is defined broadly as a lack of awareness. It is a broad definition because 
ignorance includes three distinct sub-constructs that endeavour to explain why an actor is 
unaware and may be hindered from effective decision-making (Smithson, 1989). The 
information the actor uses may be incomplete (Incompleteness). The actor using the 
information may use it in error (Error/Distortion), or may not be motivated to collect the 
appropriate information (Irrelevance). 
Incompleteness concerns an actor who lacks information because of uncertainty or 
absence (Smithson, 1989). Uncertainty and absence differ based on whether information 
is assumed to exist. In the case of absence, the information is assumed to be non-existent. 
With absence, information cannot be retrieved even with unlimited resources and time 
dedicated to its retrieval. In the case of uncertainty, information is assumed to exist. 
However, with uncertainty, the information is (a) not in the possession of the focal actor, 
(b) possessed but not in a usable form, or (c) possessed by an actor who does not 
understand the meaning of the raw data. Uncertainty can be further broken down into 
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ambiguity and missing probability. If the actor experiences ambiguity, the actor is 
incapable of perceiving, from available information, the possible futures states that may 
occur in the environment. If the actor experiences missing probability, the actor cannot 
assign likelihood to the possible, future states that the actor surmised might occur. 
With error, information is assumed to exist and be in the possession of the focal actor. 
However, with error, information is not used to its potential (Smithson, 1989). In the case 
of confusion, the perceiving actor is unsure of what to do with the existing information. 
In the case of inaccuracy, the perceiving actor mistakenly construes the meanings that 
are not inherent in the information. In the case of self-doubt, the perceiving actor ignores 
information because they feel incapable of understanding or applying the information.  
With irrelevance, decision–making is hindered because the information is not sought 
(Smithson, 1989). In the case of untopicality, the perceiving actor, due to a lack of 
shared language or shared cognitive frames, cannot ask other actors for assistance in 
gathering or processing the information. In the case of taboo, the perceiving actors are 
forbidden, due to socially enforced rules, from gathering or processing the information. 
With non-pertinence, the perceiving actors consider the available information unrelated 
to a soluble problem. 
Environmental Uncertainty Tree 
Environmental uncertainty is a term that applies to two very distinct yet 
complimenting uncertainties. Perceived environmental uncertainty (PEU) is a behavioural 
phenomenon (Lorenzi, 1980; Snyder & Glueck, 1982). The focus of study into perceived 
environmental uncertainty is the behaviour of the actor who experiences incompleteness 
of information in the environment. In contrast, objective environmental uncertainty is 
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concerned with the attributes of the environment rather than the attributes of an actor 
situated in the environment. Whereas, PEU places emphasis on an actor‟s inability to 
predict, objective environmental uncertainty places emphasis on the lack of information. 
By strict definition, the perceived environmental uncertainty (PEU) is the same 
construct as the uncertainty construct located on the ignorance tree. Like uncertainty, 
PEU is defined as an actor‟s inability to predict the future because of a lack of 
information, where it is assumed that the information is available but not in the 
possession of the focal actor (Downey et al., 1975; Gibbons & Chung, 1995; Gifford et 
al., 1979). Like uncertainty, PEU is assumed to branch out into ambiguity and missing 
information. 
The difference in name is an artifact of the fact that the uncertainty is studied by two 
different research groups with two slightly different research perspectives. Psychologists 
and cognitions interested in uncertainty have traditionally been focused inwardly on the 
focal actor who is experiencing uncertainty. They focus on individual factors that 
correlate with the condition of uncertainty – such as an actor‟s (a) orientation to 
uncertainty (Lerner, 1980; Sorrentino & Roney, 2000), (b) tolerance for ambiguity 
(Bunder, 1962), (c) decision-making biases and heuristics (Cosmides & Tooby, 1996; 
Kahneman et al., 1982; Tversky, 1974), and (d) related psychological reactions such as 
fear and self-doubt (Hogg & Mullin, 1999).  
In contrast, researchers interested in PEU traditionally have been focused outwardly 
on the environment. They focus on how actors may develop unique perceptions of 
uncertainty, despite the fact that these actors may share the same environment. This may 
occur for several reasons such as (a) actors attending to different information (Gifford et 
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al., 1979), (b) actors having an unequal ability to discern patterns from the environment 
(Tversky, 1974; Tversky & Kahneman, 1974), (c) actors applying a different level of 
information gathering and/or processing (March & Olsen, 1979; Montagna, 1980), (d) 
actors being unequally influenced by organizational and societal dominant logics 
(Conrath, 1967; de Geus, 1999; reference Gifford et al., 1979), (e) actors having unique 
tasks autonomy and design (Conrath, 1967; Gifford et al., 1979), and (f) actors 
experiencing variations between sources of uncertainty (Buchko, 1994; Duncan, 1972; 
Emery & Trist, 1965; Miles & Snow, 2003; Priem et al., 2002). 
Researchers interested in PEU also often differ in the level off analysis they apply to 
uncertainty research. Unlike uncertainty, which is an individual level experience, PEU 
may be an individual, group, and organization-level experience (Boyd et al., 1993).  
Objective Environmental Uncertainty is often referred to as archival uncertainty 
because of the researcher‟s focus on objective archival data. Data on such environmental 
conditions as complexity, dynamism, heterogeneity, turbulence, and variability is sought 
because these indices are considered predictors of contexts in which an actor should be 
expected to experience uncertainty. These indices identify when actors may experience 
difficulty in obtaining unequivocal information – which in turn might lead the decision 
makers to experience uncertainty (Mosakowski, 1997; Snyder & Glueck, 1982).  
Objective environmental uncertainty is often conflated with PEU by researchers who 
favour the simplicity of using archival measures (Gibbons & Chung, 1995; Gifford et al., 
1979). Archival measures put more control in the hands of the researcher (Gifford et al., 
1979). As an example, Miller and Shamsie (1999) use „product line variation‟ as a 
surrogate to depicts PEU.   
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APPENDIX 1.2: UNCERTAINTY RESEARCH FACTORS 
“Analyses of uncertainty in philosophy, statistics, and decision theory 
commonly treat all forms of uncertainty in terms of a single dimension of 
probability or degree of belief. However, a comprehensive psychological 
perspective of uncertainty reveals a variety of processes and experiences” 
(Kahneman et al., 1982, p. 509). 
 „Components of uncertainty‟, the topic of this dissertation, is one of eight control 
factors researchers use to explain how actors develop unique perceptions of 
environmental uncertainty (PEU) despite the fact that these actors may share the same 
environment (see figure A1.2). These factors explain why actors attend to different 
information, have an unequal ability to discern patterns from the environment, and/or 
apply a different level of information gathering and/or processing. This appendix has 
been included for readers who wish to review these eight factors as part of their 
understanding of this document. 
 
Figure A1.2: Factors Influencing Uncertainty Perception / Response 
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Multiple Factors Influence PEU 
Judgment under Uncertainty 
A segment of PEU research (reference Cosmides & Tooby, 1996; Downey et al., 
1977; Tversky & Kahneman, 1974) examines how an individual‟s cognitive limitations 
or heuristic shortcuts are evoked while making judgments under uncertainty. These 
researchers are interested in the accuracy of our statistical intuition that we use to discern 
patterns and determine probabilities from unequivocal information (Cosmides & Tooby, 
1996; Smithson, 1989). They argue that heuristics or biases may provide service that aids 
in the determination of patterns and probabilities (Cosmides & Tooby, 1996). However, 
they also argue that these heuristics and biases, as shortcuts, can be problematic 
(Brodbeck et al., 2007; Downey et al., 1977; Tversky, 1974; Tversky & Kahneman, 
1974). These heuristics and biases lead humans to (a) conduct incomplete information 
searches, (b) ignore or discount negative or disconfirming evidence, (c) ignore sample 
size, (d) overestimate probabilities, (e) reframe problem identification, etc. (Cosmides & 
Tooby, 1996; Smithson, 1989).  
Degrees of Uncertainty 
A segment of PEU research examines how actors respond to different degrees of 
uncertainty (Becker & Knudsen, 2005; Chow & Sarin, 2002; Conrath, 1967; Courtney et 
al., 1999; Dequech, 1999, 2000; Montagna, 1980). Degrees of uncertainty are represented 
as a continuum that is bounded by „near certainty‟ and „fundamental uncertainty‟ (see 
figure A1.3). Each „degree‟ is differentiated based on two factors: (1) the specifics of 
possible states and (2) the probabilities of the possible states (Conrath, 1967; Dequech, 
2000, 2001; Gifford et al., 1979; Montagna, 1980). For instance, in the case of 
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„fundamental uncertainty‟, there is ambiguity because the possible states are unknown 
and the probability is incalculable. In contrast, in the case of „structured certainty‟, (a) 
there is little or no ambiguity because the states are known, and (b) the actor may apply 
subjective probability to known states that are missing probabilities.  
 
Figure A1.3: Degrees of Uncertainty 
This area of research provides one primary conclusions. An actor‟s motivation to 
respond to uncertainty will be correlated with the degree of uncertainty – i.e., near-
certainty begets a lower response rate than unstructured uncertainty.  
Orientations to Uncertainty 
A segment of PEU researchers (reference Bunder, 1962; Clampitt & DeKoch, 2001; 
McCaskey, 1976; Sorrentino & Roney, 2000) examine how actors react psychologically 
to the presence of uncertainty. These researchers examine whether actors behaviour is 
modified in the presence of the uncontrollability and/or risk that accompanies 
uncertainty. This work suggests that actors‟ motivation to learn, motivation to respond, 
stress levels, cognitive productivity, ability to identify cause-effect relationships, 
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preference for rewards are all affected by the presence of uncertainty (Smithson, 1989).  
Researchers who utilize the „intolerance for ambiguity‟ measure suggest that these 
factors are all negatively affected by uncertainty – with actors differing in the amount of 
uncertainty they can tolerate before becoming affected (Bunder, 1962; McCaskey, 1976).  
Researchers who utilize the „uncertainty orientation‟ measure suggest that some actors 
are negatively affected by uncertainty whiles others are positively affected (Sorrentino & 
Roney, 2000). Uncertainty-orientated actors are orientated to the challenge of uncertainty. 
Their motivation, level of engagement, and degree of thoughtful processing increases 
with the degree of uncertainty. In contrast, certainty-orientated actors are orientated to the 
familiarity and comfort of certainty. Their motivation, level of engagement, and degree of 
thoughtful processing decreases with the degree of uncertainty. 
Decision-Making Processes 
A segment of PEU researchers (reference Dean & Sharfman, 1996; Ditillo, 2004; 
Duncan, 1973; Einhorn & Hogarth, 1986; Leblebici & Salancik, 1981; March & Olsen, 
1979; Nutt, 1976) examine how alternate decision-making models (e.g., rational, and 
natural) or the level of knowledge-intensity within a firm may influence the perception 
of, and response to, uncertainty. For instance, it is argued that natural decision-making 
has more merit as the degree of uncertainty increases because its less rigid, organic forms 
of decision-making are more attuned to identifying unequivocal cause-effect 
relationships. 
Sources of Uncertainty 
A segment of PEU researchers (reference Buchko, 1994; Duncan, 1972; Emery & 
Trist, 1965; Jones et al., 1997; Miles & Snow, 2003; Priem et al., 2002) examine how an 
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actor‟s responses to uncertainty may be related to where the uncertainty originates. These 
researchers contend that there are three groups of sources of uncertainty, with each group 
made up of different constituents with whom an actor may transact. These three groups 
are external constituent (i.e., competitors, suppliers, government, customers, financial 
supporters, etc.), internal constituent (i.e., individual, department, or organizational), or 
societal constituent (i.e., cultural, political). Researchers contend that unique responses 
are required (a) based upon which group of constituents is the source of uncertainty, and 
(b) based upon which constituent in each group is the source of the uncertainty. 
Dominant Logics 
A segment of PEU researchers (Conrath, 1967; de Geus, 1999; reference Gifford et al., 
1979) examine how group, organizational, or societal logics moderate an actor‟s 
willingness to perceive or respond to uncertainty. Such logics as task autonomy (Conrath, 
1967; Gifford et al., 1979) are considered relevant. 
Components of Uncertainty 
A segment of researchers (Downey et al., 1975; Gifford et al., 1979; Miller & 
Shamsie, 1999; Milliken, 1987) examine how an actor‟s perception of, and response to, 
uncertainty may be influenced by the filter the actor uses to make sense of the 
environment. It is contended that actor‟s using a different filter may perceive a different 
component (i.e., type) of uncertainty from the same uncertainty-generating source. It is 
further argued that these actors may undertake different responses to these different 
components of uncertainty that they perceive.  
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Artifacts of Research Design 
Lastly, a segment of researchers also examines whether variance may be an artifact of 
research design. This variance may be significant (Smithson, 1989) given that researchers 
(a) operationalize uncertainty with varying levels of complexity that are often too simple 
for the research context (Kreiser & Marino, 2002) or (b) conceptualize and operationalize 
uncertainty with a diverse set of definitions and measures that do not allow for the 
correlation of findings between studies (Kreiser & Marino, 2002; Lipshitz & Strauss, 
1997). 
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APPENDIX 3.1: REJECTED INDIVIDUAL-LEVEL CONTROL VARIABLES 
Cognitive complexity, self-uncertainty, uncertainty orientation, and tolerance to 
ambiguity are factors that were considered but rejected as control variables.  
Cognitive Complexity  
Beri (1955) argued that intelligence would be related to an individual‟s ability to 
perceived environmental details. He measured intelligence using a 5-item scale that he 
labeled cognitive complexity. However, cognitive complexity is rejected for both of the 
studies because it has consistently been proven to be a non-significant predictor of an 
individual‟s ability to identify types and degrees of perceived uncertainty (Boyd et al., 
1993; Downey et al., 1977; Downey & Slocum, 1975; Lorenzi, 1980).  
Self-Uncertainty 
An individual‟s willingness to respond to uncertainty has been related to the 
individual‟s self-uncertainty (Hogg & Mullin, 1999). Self-uncertainty is the condition 
where an individual‟s beliefs, attitudes, feelings, and behaviours of oneself are weak 
(Hogg & Mullin, 1999). The self-uncertain individual will conform their thought, 
behaviours, and feelings to the those they associate with a group in which they belong or 
wish to belong more so than a self-certain individual who is more apt to retain individual 
thoughts, behaviours, and feelings (Hogg & Mullin, 1999). As such, before the self-
uncertain individual will suggest a change, the individual will look for signals that others 
in the group share the need to take action.  
Self-uncertainty was rejected as inappropriate for the perception study because it is 
related to how individuals respond to uncertainty and not how individuals perceive 
uncertainty.  
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Uncertainty Orientation 
Individuals differ in their tendency to approach or avoid uncertainty and in their 
motivation to think under uncertainty (Sorrentino & Roney, 2000). These differences are 
captured using a measure called uncertainty orientation (Sorrentino & Roney, 2000; 
Sorrentino, Roney, & Hanna, 1992). Uncertainty orientation identifies two types of 
individuals: uncertainty-orientated (UOs) and certainty-orientated individuals (COs). UO 
individuals are orientated to the challenge of uncertainty. For UO individuals, the 
motivation, level of engagement, and degree of thoughtful processing increases with the 
degree of uncertainty. UO individuals are more prone, than COs, to attend to, identify, or 
recall information that is divergent or incongruent from to earlier or existing attitudes, 
beliefs, behaviours, or categorizations (Sorrentino & Roney, 2000). Moreover, UO 
individuals are more apt to use this divergent information to disconfirm existing 
behaviour. The act of resolving uncertainty, and not necessarily the favourable resolution 
of uncertainty, is the motivation for UOs (Sorrentino & Roney, 2000). Tackling 
uncertainty is a goal onto itself. In contrast, CO individuals are orientated to the 
familiarity and comfort of certainty: they seek clarity over confusion (Sorrentino & 
Roney, 2000). CO individuals are more closed to self-assessment and tend to seek 
information that validates rather than disconfirms their actions and beliefs. For CO 
individuals the motivation, level of engagement, and degree of thoughtful processing 
decreases with the degree of uncertainty. CO individuals are motivated to resolving 
uncertainty only as a means to another goal - an intermediary activity. CO individuals 
will be less likely to take action to resolve uncertainty unless it is perceived to be of high 
importance.  
- Page 251- 
Uncertainty orientation was rejected as inappropriate for the perception study because 
it is related to how individuals respond to uncertainty and not how individuals perceive 
uncertainty. 
Tolerance to Ambiguity 
Tolerance for ambiguity is related to uncertainty orientation – albeit a less substantial 
measure. While uncertainty orientations combines two individual factors – need to 
resolve uncertainty and need / preference for the familiar – to capture both the desire to 
avoid and the desire to resolve uncertainty, tolerance for ambiguity allocates test subjects 
along a single scale where individuals have different psychologically thresholds beyond 
which they become overcome by the degree of uncertainty (Beckert, 1996; Lerner, 1980). 
Tolerance for uncertainty was rejected as inappropriate for study #1 because it is 
related to how individuals respond to uncertainty and not how individuals perceive 
uncertainty. Boyd, Dess, and Rasheed, based on a review of uncertainty tolerance 
concluded that “ambiguity tolerance may affect how individual‟s respond to uncertainty 
(e.g., environmental scanning), but it does not directly affect the environmental 
perceptions” (1993, p. 217) 
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APPENDIX 3.2: QUESTIONNAIRE – INSTRUCTION 
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APPENDIX 3.3: QUESTIONNAIRE – RELATIONS VALIDATION 
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APPENDIX 3.4: QUESTIONNAIRE – OBJECT VALIDATION 
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APPENDIX 3.5: PRETESTING UNCERTAINTY STATEMENTS 
 
Instructions:  
1. In a box located below, you are provided a statement that describes a particular 
uncertainty. Read that statement carefully.  
 
2. From the list of topics included in the table located below the uncertainty statement, 
identify the topic you believe that the best describes what that uncertainty is about. 
Select only one topic. 
 
3. Next to the topic you selected, indicate how well you believe that topic label 
describes what the uncertainty is about. 
 
 
We are uncertain about whether our business associate will let us 
down. We are concerned that they haven‟t always provided what we 
need in the past. 
 
Topic  
Not 
At All 
 Exactly 
Collaboration  1 2 3 4 5 
Competence  1 2 3 4 5 
Dependence  1 2 3 4 5 
Withholding of Information  1 2 3 4 5 
Input / Output Quantity  1 2 3 4 5 
Changing Nature of Environment  1 2 3 4 5 
Input / Output Quality  1 2 3 4 5 
Technology  1 2 3 4 5 
Lack of Info  1 2 3 4 5 
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APPENDIX 3.6: PARTICIPATION REQUEST 
 
 
Hi [contact("first name")] 
 
My name is Tony Francolini. I am a PhD Student, working with Dr. Glenn Rowe who is 
my thesis supervisor, at the Richard Ivey School of Business at the University of Western 
Ontario.  
You are being invited to take part in a research study looking at how people perceive 
different types of uncertainty. The purpose of this letter is to provide you with the 
information you require to make an informed decision on participating in this research.  
 
In this questionnaire, you will be asked to rate how similar various descriptions of 
uncertainty are to each other. It will take about 20 minutes to complete and there are no 
known risks to your involvement in this study. The questionnaire can be accessed at the 
following website. 
 
http://www.surveygizmo.com/s3/311224/Uncertainty-Rating-Questionnaire 
If you choose to participate, you will be paid $20, which you may choose to take in the 
form of a donation to a charity of your choice or in cash. 
 
Please note, your participation is voluntary. If you do not wish to participate, please 
simply enter „Do Not Wish to Participate‟ in the subject line of a return email. You will 
not be contacted again. There are no ramifications whatsoever for those who choose not 
to participate. Your organization will not be told who did or did not participate. 
Your responses are strictly confidential. Any information you provide will not be shared. 
Moreover, the finding of this questionnaire will not be shared with your organization. 
 
Should you have any questions or concerns about this study, please contact me or Glenn 
at tfrancolini@ivey.ca or growe@ivey.ca, respectively. If you have any questions about 
the conduct of this study or your rights as a research participant, you may contact the 
Office of Research Ethics, the University of Western Ontario (519-661-3036 or email at: 
ethics@uwo.ca).  
We look forward to hearing from you, and wish to thank you again for your time and 
participation.  
 
Thank you for your participation, 
Tony Francolini, PhD Candidate 
Richard Ivey School of Business, University of Western Ontario  
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APPENDIX 3.7: PARTICIPATION REMINDER 
 
 
Hi [contact("first name")] 
 
I contacted you recently asking you to help me complete a PhD requirement. I asked you 
to complete a questionnaire that is part of a research study looking at how people 
perceive different types of uncertainty. However, to date, I have not received a complete 
questionnaire from you. Would you please consider participating? 
 
In this questionnaire, you will be asked to rate how similar various descriptions of 
uncertainty are to each other. It will take about 20 minutes to complete and there are no 
known risks to your involvement in this study. The questionnaire can be accessed using 
the following link. 
 
http://www.surveygizmo.com/s3/311224/Uncertainty-Rating-Questionnaire 
 
If you choose to participate, you will be paid $20, which you may choose to take in the 
form of a donation to a charity of your choice or in cash. 
 
Please note, your participation is voluntary. If you do not wish to participate, please 
simply enter „Do Not Wish to Participate‟ in the subject line of a return email. You will 
not be contacted again. There are no ramifications whatsoever for those who choose not 
to participate. Your organization will not be told who did or did not participate. 
Your responses are strictly confidential. Any information you provide will not be shared. 
 
Should you have any questions or concerns about this study, please contact me 
tfrancolini@ivey.ca. Alternately If you have any questions about the conduct of this 
study or your rights as a research participant, you may contact you may contact Glenn 
Rowe (growe@ivey.ca), my supervising professor, or the Office of Research Ethics, the 
University of Western Ontario (519-661-3036 or email at: ethics@uwo.ca).  
 
I look forward to hearing from you, and wish to thank you again for your time and 
participation.  
 
Thank you for your participation, 
Tony Francolini, PhD Candidate 
Richard Ivey School of Business, University of Western Ontario 
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APPENDIX 3.8 PARTICIPATION „THANK YOU‟ 
 
 
 
Subject: Questionnaire #1 – A Success 
 
Hi [contact("first name")] 
 
Thank you for participating in Survey #1.  
 
It was a success.  
1. $1,120 was donated by participants to charity. The distribution of compensation is 
shown below.  
2. Seventy-five participants completed the survey. Over forty percent participation 
rate - that is fantastic.  
 
Thank you, Tony Francolini 
tfrancolini@ivey.ca 
 
P.S. Should you wish to raise more money for charity, please feel free to answer my 
second and last survey. This one is much simpler - read two pages of text and answer two 
pages of questions. This one won't turn your mind to jello. 
 
http://www.surveygizmo.com/s3/279926/Uncertainty-Response-Questionnaire 
 
---------- Appendix 3.14 was inserted here --------- 
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APPENDIX 3.9: DISTRIBUTION OF COMPENSATION 
 
  # of Participants Compensation 
Options #1: Donate Anonymously to Charity   
 Autism Canada 1 $20 
 Brain Tumor Foundation of Canada 1 $20 
 Cancer Society 5 $100 
 Diabetes Association 2 $40 
 Habitat for Humanity 2 $40 
 Heart and Stroke 1 $20 
 London Health Sciences Centre Foundation 1 $20 
 Men's Mission London Ontario 1 $20 
 Red Cross 1 $20 
 United Way 6 $120 
 World Wildlife Fund 3 $60 
 Sub-Total 24 $480 
Options #2: Donate with Tax Receipt to Charity 
 Alzheimer Society of London 2 $40 
 Brescia University College Foundation 1 $20 
 Cancer Society 10 $200 
 Diabetes Association 1 $20 
 Glen Cairn Community Resource Centre 1 $20 
 Goodwill Industries 1 $20 
 Heart and Stroke 3 $60 
 London Health Sciences Centre Foundation 1 $20 
 MS Society of Canada 1 $20 
 My Sister's Place 1 $20 
 Pillar Nonprofit Network 1 $20 
 Save the Children 1 $20 
 Terry Fox Foundation 1 $20 
 Threads of Life 1 $20 
 United Way 2 $40 
 World Wildlife Fund 3 $60 
 Sub-Total 32 $640 
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Options #3: Receive Compensation in Cash Sub-Total 14 $280 
Options #4: Refused Compensation Sub-Total 5 $0 
Grand 
Total 
Total 75 $1,400 
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APPENDIX 3.10: HISTOGRAMS: EXPERIENCE VARIABLES 
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APPENDIX 4.1: MDS MATRIX OF DISSIMILARITY 
Source: Respondent_1 
 Unc1 Unc2 Unc3 Unc4 Unc5 Unc6 Unc7 Unc8 Unc9 
Unc1: Collaboration 0.0         
Unc2: Competence 2.0 0.0        
Unc3: Dependence 3.0 2.0 0.0       
Unc4: Withholding 5.0 2.0 3.0 0.0      
Unc5: Quantity 7.0 7.0 6.0 6.0 0.0     
Unc6: Changing Env 5.0 7.0 7.0 5.0 7.0 0.0    
Unc7: Quality 7.0 7.0 7.0 6.0 2.0 5.0 0.0   
Unc8: Technical 7.0 7.0 7.0 3.0 2.0 7.0 3.0 0.0  
Unc9: Lack of Info 6.0 6.0 6.0 6.0 5.0 6.0 5.0 7.0 0.0 
 
  
- Page 267- 
APPENDIX 4.2: MDS: RAW 3D AND 2D PERCEPTUAL MAPS 
Three-Dimensional Model 
 
Two-Dimensional Model 
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APPENDIX 6.1: QUESTIONNAIRE – CONSENT 
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APPENDIX 6.2: QUESTIONNAIRE – DEMOGRAPHICS 
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APPENDIX 6.3: QUESTIONNAIRE - INSTRUCTIONS 
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APPENDIX 6.4: QUESTIONNAIRE – “YOUR ROLE” 
YOUR ROLE AND YOUR FIRM 
Who Are You: You are the Chief Operating Officer (COO) at Avian Feeders Inc (AFI). You have an 
engineering and graduate business degree. You have been at Avian Feeders for 12 years, working your 
way up through the ranks to the COO position. Your responsibilities include all aspects of production, 
supply chain management, distribution, and information system. You are well respected by your 
colleagues in the firm and in the industry.  
 
The Company: Avian Feeders is the largest manufacturer of bird feeders in North America. It is a 
financially sound company with sales that exceed $500 million. Sales growth has been positive and has 
exceeded the industry-average in each of the past 10 years. Feeder sales even grew a healthy 4 percent 
during the recent economic downturn. Feeders are sold to homeowners through a network of retailers, 
with whom Avian has exclusive contracts that are not subject to review for more than one year.  
 
Product Lines: Avian offers an extensive range of feeder designs – 
each in a variety of sizes and colours. The design a homeowner selects 
will depend upon what birds they wish to attract. Seed-filled feeders 
(i.e., hopper or tube feeders), suet feeders, and fruit feeders attract 
songbirds. Hopper and platform feeders, which feature a catch tray, 
attract larger birds, such as cardinal, robins, and doves. Bottle, dish, or 
vacuum style feeders attract hummingbirds, orioles, and woodpeckers, 
which prefer a diet of sugary liquids. Most homeowners own more 
than one type of feeder so that they can attract a variety of birds. 
In recent years, the biggest advance in feeders has been squirrel-
resistant feeders. These feeders incorporate traditional tube or hopper 
feeders enclosed in a galvanized mesh cage. The mesh is small enough 
to prevent a squirrel from reaching the seed while still allowing a bird 
to reach the seed (see photo). 
 
Manufacturing: Avian employs 250 employees at its manufacturing facility that is located in a small 
rural town in the province of Ontario in Canada. This facility is a state-of-the-art metal manufacturing 
facility. The bulk of parts that make up a bird feeder (i.e., hooks, chain, top, base, stand, perches, and 
internal supports) are made from metal that Avian cuts, forms, paints, and assembles.  
The sole metal item that Avian does not manufacture at its facility is the mesh cage used on the 
squirrel-resistant feeders. Avian choose to outsource the manufacturing of the mesh cage while it tested 
the robustness of this segment of bird feeders – a segment that has since proven itself. 
 
Outsourcing: Avian outsources the manufacturing to Wire Fabricators Inc (WFI) – a local company that 
specializes in the welding of mesh sheets. Avian and WFI have a revolving one-year arrangement. 
WFI agreed to produce the mesh sheets for Avian on the condition that it be compensated for the 
costs associated with producing a mesh pattern that is atypical of anything that is standard in the 
industry. Avian provided capital for (a) welding jigs, (b) programming of WFI‟s robotic welders, (c) 
galvanizing tanks in which the steel mesh dipped and coated with zinc, and (d) commissioning costs.  
At the present, Avian‟s business represents a little more than 1/3 of WFI‟s business. WFI also 
manufactures pallet-sized baskets that its automotive clients use to store and transport inventory between 
assembly stations. WFI also produces approx. 50 percent of the grocery carts made for use in Ontario 
markets. 
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APPENDIX 6.5: QUESTIONNAIRE – “THE CONTEXT” 
THE CONTEXT 
 
Internal E-Mail: Urgent 
 
To:   COO@AvianFeeders.com 
Subject: Urgent News That Has Generated Some Uncertainty 
 
I understand you are on vacation. However, I need to make you aware of a situation that merits 
your immediate attention.  
 
This morning WFI‟s president informed your two senior managers, who manage our business 
arrangement with WFI, of an event that could prove of strategic importance. They informed us that 
Iran has chosen to restrict the supply of zinc to North America for a period of at least one month. 
Iran took this action apparently in retaliation for a trade argument with the USA. WFI felt it was 
necessary to inform us of an event that might impact future shipments of mesh cages. WFI noted 
that this event is significant for two reasons. First, zinc is the primary agent used to rust proof (i.e., 
galvanize) the mesh cage after it is welded. After galvanizing, zinc will account for 3 percent of the 
final weight of the mesh cage. Second, Iran is one of two major zones where zinc is located – the 
other being Bolivia. WFI indicated that they are in the process of determining how to meet best the 
needs of their customers. 
 
Given that it will be a few days before you return to the office, I chose to meet with your managers 
to assess the situation and help them plot our next course of action. I set them two tasks.  
 
First, I asked the managers to identify any uncertainties they perceive as a consequence of this 
news. (These uncertainties are listed in an attached note.) After spending the time with your 
managers, as I have today, I found no reason to doubt or edit their perceptions of the uncertainties. 
It is evident that they possess a tremendous amount of intelligence, overall experience, and 
experience with the WFI account. 
 
Second, I asked them to provide potential actions that we might consider, no matter how far-
fetched, that could be used in response to the uncertainties. (These responses are listed in the 
attached worksheets.) I have reviewed the potential responses they listed. I can state that each is 
viable, each is consistent with our firm‟s technical and strategic model, each is within our financial 
means, and each is within the authority of your department to recommend or implement. 
 
At this point, I would like your input. Specifically, I would like you to take a few minutes and 
evaluate how appropriate you believe each action might be as a response to each uncertainty. I have 
attached two worksheets to help you with this task.  
 
Again, I am sorry if I am interrupting any vacation activities planned for this morning. Be sure to 
give your family my best. 
 
Regards, Mr. Robin Cardinal 
CEO, Worldwide Widget Inc. 
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APPENDIX 6.6: QUESTIONNAIRE – WORKSHEET ( PG 1 OF 3) 
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APPENDIX 6.7: QUESTIONNAIRE – WORKSHEET ( PG 2 OF 3) 
For space reasons only a few of the responses are shown on this screen shot. 
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APPENDIX 6.8: QUESTIONNAIRE – WORKSHEET ( PG 3 OF 3) 
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APPENDIX 6.9: PARTICIPATION REQUEST 
 
 
My name is Tony Francolini. I am a PhD Student, working with Dr. Glenn Rowe who is 
my thesis supervisor, at the Richard Ivey School of Business at the University of Western 
Ontario.  
You are being invited to take part in a research study looking at how people respond to 
different types of uncertainty. The purpose of this letter is to provide you with the 
information you require to make an informed decision on participating in this research.  
 
In this questionnaire, you will be asked to rate the appropriateness of various responses to 
a given uncertainty. It will take about 20 minutes to complete and there are no known 
risks to your involvement in this study. The questionnaire can be accessed at the 
following website. 
 
http://www.surveygizmo.com/s3/339357/Uncertainty-Response-Questionnaire-
McCormick 
 
If you choose to participate, $20 will be donated to McCormick‟s Charity Day funds. 
 
Please note, your participation is voluntary. If you do not wish to participate, please 
simply enter „Do Not Wish to Participate‟ in the subject line of a return email. You will 
not be contacted again. There are no ramifications whatsoever for those who choose not 
to participate. Your organization will not be told who did or did not participate. 
Your responses are strictly confidential. Any information you provide will not be shared. 
Moreover, the finding of this questionnaire will not be shared with your organization. 
 
Should you have any questions or concerns about this study, please contact me or Glenn 
at tfrancolini@ivey.ca or growe@ivey.ca, respectively. If you have any questions about 
the conduct of this study or your rights as a research participant, you may contact the 
Office of Research Ethics, the University of Western Ontario (519-661-3036 or email at: 
ethics@uwo.ca).  
We look forward to hearing from you, and wish to thank you again for your time and 
participation.  
 
Thank you for your participation, 
Tony Francolini, PhD Candidate 
Richard Ivey School of Business, University of Western Ontario 
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APPENDIX 7.1: FREQUENCY OF DEGREE OF UNCERTAINTY SCORES BY 
STATEMENT 
 
Statements Written to Express 
a High Degree of Uncertainty 
 
 Statements Written to Express 
a Low Degree of Uncertainty 
 
Uncertainty 
Degree 
Score 
Frequency 
 
Uncertainty 
Degree  
Score 
Frequency 
 
Collaboration 
1 0  
Collaboration 
1 1 
2 2  2 7 
3 1  3 9 
4 3  4 3 
5 9  5 7 
6 10  6 2 
7 7  7 0 
Withholding 
Information 
1 1  
 
Withholding 
Information 
1 0 
2 2  2 2 
3 0  3 8 
4 1  4 9 
5 7  5 10 
6 12  6 2 
7 9  7 0 
Input / Output  
Quantity 
2 1  
 
Input / Output  
Quantity 
2 7 
3 1  3 9 
4 4  4 8 
5 7  5 5 
6 14  6 2 
7 4  7 0 
Input / Output  
Quality 
1 0  
 
Input / Output  
Quality 
1 2 
2 1  2 7 
3 1  3 10 
4 4  4 6 
5 8  5 3 
6 9  6 0 
7 6  7 0 
Lack of 
Information 
2 1  
Lack of 
Information 
2  
3 5  3  
4 4  4  
5 8  5  
6 8  6  
7 4  7  
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APPENDIX 7.2: BOX-PLOTS OF DEOGRAPHIC VARIABLES 
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APPENDIX 8.1: UNCERTAINTY RESEARCH OVERSIGHTS 
Uncertainty Research Oversights (in no particular order) 
 Researchers conceptualize and operationalize uncertainty with a diverse set of definitions and measures that do 
not allow for the correlation of findings between studies (Kreiser & Marino, 2002; Lipshitz & Strauss, 1997) 
 Researchers operationalize uncertainty with varying levels of complexity that are often too simple for the 
research context (Kreiser & Marino, 2002) 
 Researchers do not account for an individual‟s cognitive limitations or heuristic shortcuts that are evoked while 
making judgments under uncertainty (Cosmides & Tooby, 1996; Downey et al., 1977; Tversky & Kahneman, 
1974). While these heuristics / biases may provide service, as shortcuts they can be problematic 
 Researchers do not control for an individual‟s orientations and/or intolerance towards uncertainty (Bunder, 
1962; Clampitt & DeKoch, 2001; McCaskey, 1976; Sorrentino & Roney, 2000) 
 Researchers do not control for organizational level factors, such as organizational logics (Conrath, 1967; de 
Geus, 1999) or task autonomy (Conrath, 1967; Gifford et al., 1979) that moderate an actor‟s willingness to 
perceive or respond to uncertainty 
 Researchers confound indices of the environment (e.g., variability, turbulence, heterogeneity, munificence, 
complexity, demand) with perceived uncertainty even though the indices may not be fair surrogates for an 
individual‟s inability to predict something (Aldag & Storey, 1975; Boyd et al., 1993; Buchko, 1994; Dess & 
Beard, 1984; Duncan, 1972; Snyder & Glueck, 1982; Wholey & Brittain, 1989) 
 Researchers use uncertainty interchangeably with other ignorance-related constructs such as error, irrelevance, 
doubt, lack of understanding (Klein, 1999; Lipshitz & Strauss, 1997; Smithson, 1989) 
 Researchers do not account for how alternate decision-making models (i.e., rational, natural, and garbage can) 
or the level of knowledge-intensity within a firm may influence the perception of, and response to, uncertainty 
(Dean & Sharfman, 1996; Ditillo, 2004; Duncan, 1973; Einhorn & Hogarth, 1986; Leblebici & Salancik, 1981; 
March & Olsen, 1979; Nutt, 1976) 
 Researchers do not clearly distinguish between different degrees of uncertainty (e.g., risk, structured 
uncertainty, unstructured uncertainty, fundamental uncertainty, and ambiguity) that have different influences on 
an actor‟s response (Becker & Knudsen, 2005; Chow & Sarin, 2002; Conrath, 1967; Courtney et al., 1999; 
Dequech, 1999, 2000; Montagna, 1980) 
 Researchers do not account for the possibility that unique responses to uncertainty may be related to the fact that 
the uncertainty originates from different sources (i.e., supplier vs. customer) (Jones et al., 1997; Miles & Snow, 
2003; Priem et al., 2002; Sutcliffe & Zaheer, 1998) 
 Researchers do not account for the possibility that different responses to uncertainty may be undertaken by 
individuals who, from the same uncertainty-generating source, perceive different components (i.e., types) of the 
same uncertainty (Downey et al., 1975; Gifford et al., 1979; Milliken, 1987) 
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